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THE BROOKLYN RAPID TRANSIT EXTENSION. 

The citizens of New York will approve the stand 
taken by President Orr, of the Rapid Transit Commis- 
sion, in regard to the proposal, more ambitious than 
tangible, of Mr. Johnson to build an extension of the 
subway system through South Brooklyn to Port Ham- 
ilton, and across Staten Island to a junction with his 
proposed Philadelphia and New York trolley line. Mr. 
Johnson may be perfectly sincere in his intentions, 
and, for all we know, may have the necessary ability 
and capital to do everything that he promises; but he. 
has certainly failed, thus far, to place his proposal 
before the Rapid Transit Commission in such a prac- 
tical form as would justify that body in taking it 
into serious consideration. 

. In a communication to the Railroad Committee of 
the Municipal Council, and the Chairman of the Com- 
mittee on Streets and Highways of the Board of Alder- 
men, President Orr says that the difficulties in the way 
of laying out and offering at public letting any such 
road as Mr. Johnson describes, are two: First, that at 
the present time the city cannot afford to borrow for 
rapid transit purposes more than $8,000,000, which 
sum the Rapid Transit Board is advised by its en- 
gineers will probably suffice to extend the railway 
beneath the East River to the Borough Hall and Flat- 
bush Avenue. Such a road as Mr. Johnson describes 
would probably cost in the neighborhood of $24,000,- 
000, and in view of the possible difficulties in tunnel- 
ing beneath the Narrows, might cost a great deal 
more. President Orr points out, secondly, the uncer- 
tainty as to securing a bidder, since Mr. Johnson 
does not positively say that he will bid for or build a 
road on the lines he suggests. With regard to Mr. 
Johnson's statement that he is able and willing to 
carry passengers for three-cent fares within the city 
limits, Mr. Orr's letter pertinently suggests that if 
the Municipal Assembly will approve the plans of 
the Rapid Transit Commission, and the contract is put 
up for public letting, Mr. Johnson may bid, and include 
in his proposal the offer for a three-cent fare, that 
being the proper time and the proper way to have such 
an offer considered. 

In its treatment of this latest proposition, the Rapid 
Transit Commission has shown the discretion which 
has been a marked feature in its very successful 
handling of the great problem before it. With over 
twenty miles of tunnel road under contract, and a pro- 
posed extension to cost $8,000,000, we think that the 
only possible course for the Commission is the rejec- 
tion of a scheme so extravagant and immature as this 
Staten Island proposal. Some day in the future, the 
Rapid Transit system will be extended through South 
Brooklyn and beneath the Narrows to reach the large 
suburban population on Staten island; but the time is 

not yet come. 

♦..«.» 

A STEP BACKWARD. 

When the last Congress adjourned without making 
any provision for new battleships' and cruisers — the 
first time such an omission has been made in ten 
years — the United States Navy was set back among 
the growing navies of the world by just twelve 
months in time, and by exactly the number of battle- 
ships and cruisers which represents the average an- 
nual addition, that should be made at this time to 
our navy, if we are to maintain even our present 
relative standing among the world's powers. 

It is at all times the risk and, as the last Congress 
Has proved, may be at any time the misfortune, of a 
country the question of whose naval increase is abso- 
lutely in the control of laymen, that the additions to the 
navy, both as regards the numbers and the types of new 
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ships, may be made with very little, if any, reference 
to the pressing needs of the hour, or to a carefully- 
thought-out programme, whose provisions are based 
upon a farsighted and statesmanlike view both of the 
present trend of events and of the probable develop- 
ments of the future. Whether we like the thought or 
not, we are boldly launched upon the tempestuous 
sea of international politics; for the possession of the 
far-distant Philippines has rendered us ten-fold more 
open to attack by a naval power than we were before 
the first gun of the Spanish-American war was fired. 
With other naval powers bending every effort to in- 
crease their fleets, to reorganize their personnel, and 
maintain their standing as to number and efficiency, 
the failure of Congress to authorize a single battle- 
ship or cruiser becomes doubly deplorable. Are the 
country's representatives perhaps without the neces- 
sary technical advice as to the requirements of the 
navy? We think not; for there is in Washington 
a board composed of leading officers of the line and 
staff whose special duty it is to keep Congress in- 
formed as to the naval situation, and our particular 
requirements as a naval power, and these requirements 
are regularly . placed before Congress in an annual 
report of the Board. The plea of ignorance, therefore, 
cannot be urged; and one is driven to the conclusion 
either that Congressmen are guilty of amazing in- 
difference, or that they are willing to make the inter- 
ests of the navy, which are just now, or may soon 
become, the most vital interests of the country, the 
sport of contending political factions. 

Two years ago the Scientific American showed in 
a careful analysis of the seven leading naval powers 
of the world that the United States came fourth, with 
Germany as a very close competitor. It was pointed 
out at the time that, whereas the increase of our navy 
depended upon the caprice of Congress and might be 
great or little according to the temper of that body in 
each particular year, the Germans, with characteristic 
method and thoroughness, had conceived and were car- 
rying out a programme of construction, which was to 
extend over a couple of decades and insure that a cer- 
tain number of ships would be commenced and a 
certain number completed each year. Since then 
Germany has not only been steadily at work upon this 
programme, but she has drawn up and committed 
herself to a second or even more ambitious pro- 
gramme. The two schemes together have already 
placed that power on a par with ourselves; and by 
next year, thanks to Congress, we shall have taken 
the fifth position with the prospect of being steadily 
outdistanced by a power whose trade and spheres of 
influence in the South American Continent are grow- 
ing by leaps and bounds. 
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LAKE VESSELS FOR THE ATLANTIC TRADE. 

Some years ago it was confidently expected that the 
whaleback type of vessels which has done so much 
for navigation on the Lakes, would eventually become 
a factor in the Atlantic trade, and although a number 
of vessels of this type entered into the ocean trade 
some years ago, and have met with no little success, 
they have not made the advancement in the ocean 
trade that had been hoped for this type of vessels. 
Whaleback barges owned by Rockefeller are now, how- 
ever, en route to Europe, having refitted at New York 
for the sea service. 

Of the ten vessels under construction in Lake ship- 
yards for the Atlantic service four are practically com- 
pleted. These are owned by the International Steam- 
ship Company, a concern organized early in the year. 
These four vessels will serve as freight carriers be- 
tween New York, Cuba, Porto Rico, and South Amer- 
ica. Four steamers are under construction at South 
Chicago for a syndicate composed of New York and 
Chicago capitalists, and they will form the nucleus 
of a big fleet of carriers which will engage in the 
packet freight and grain trade between Chicago and 
Liverpool. Owing to the limitations of the Canadian 
canals connecting the Lakes with tide water all the 
vessels being built at Lake shipyards for ocean service 
are about 250 feet in length, but all interested in Lake 
shipping are hoping for the time when American 
canals of a greater capacity will be opened. 

The new vessels of the International Steamship 
Company afford good examples of the Lake craft now 
being constructed for the Atlantic trade. These ves- 
sels have a length of 256 feet over all and a length 
on keel of 252 feet. The molded breadth of the steel 
hull is 42 feet, and the molded depth is 26 feet 5 inches. 
These vessels are fitted with quadruple expansion en- 
gines, with cylinders 15, 23, 35 and 54 inches in 
diameter, which will be supplied with steam by two 
Babcock & Wilcox water tube boilers, with a steam 
pressure of 250 pounds. The argument of builders 
of regular ocean craft that a vessel's machinery must 
be located amidships is disputed by the builders of 
Lake vessels, and the boilers and engines of all these 
Lake craft for the Atlantic trade will'be located aft, 
and thus, by the special hull construction, they 
will be able to carry larger cargoes than the regular 



ocean vessels of like draught. By thus carrying the 
same cargo as is now carried by regular ocean craft 
of greater draught these ocean-going vessels will be 
able to discharge cargoes at those ports, where lighter- 
ing systems are now in vogue, without the use of 
lighters, and thus they hope to outbid the regular sea- 
going craft for such trade. 

The "Tampico" and the "Eureka," two first-class steel 
ships which traded on the Lakes during the season just 
closed, are on the coast. They are sister ships and 
models of their type. As they possess a very large car- 
rying capacity they can be operated at a comparatively 
small expense. The "Simon J. Murphy" is another 
type of Lake ocean-going vessel which was built last 
summer. The Rockefeller interests, among other large 
Lake shipping concerns, will' now give the Atlantic 
shipping business a thorough test, and in case there is 
a reasonable chance of profit a large fleet of these boats, 
many of them of the whaleback type, will be sent to the 
coast next fall. The Carnegie Steel Company, Limited, 
last year dispatched the steamer "Monkshaven" from 
Conneaut, Ohio, to England, laden with a cargo of 1,001 
tons of steel billets, this being the first Lake vessel to 
carry the product of this great iron and steel firm 
abroad. After passing the Canadian locks she took on a 
shipment of pulp wood. Were it not for the locks she 
could carry direct from the Lakes 2,000 tons of steel 
The Carnegie Company have under construction a num- 
ber of vessels which are being built with a view to 
engaging in the ocean carrying trade, and it is now 
proposed to ship much of the product of this great 
manufacturing concern to Europe via the Lakes. The 
vessels being constructed by the Carnegie Company 
will engage in the ore-carrying trade during the open 
season on the Lakes, and in the winter will be dis- 
patched with cargoes of finished product to Europe, 
and, during the season, will ply regularly between the 
Atlantic coast and European ports, and thus carry 
much of the trade of the Carnegie Company now ship- 
ped by the regular ocean lines. 



GOVERNMENT ECLIPSE EXPEDITION. 

BY MARY PROCTOR. 

The Government Eclipse Expedition sailed from 
San Francisco for Sumatra on February 16, on the 
transport "Sheridan," which will take the members as 
far as Manila. There a man-of-war from the Asiatic 
station will be set apart for their use during the 
remainder of the trip as far as Padang, in the island 
of Sumatra. The expedition is sent for the purpose 
of observing the total eclipse of the sun whieh occurs 
May 17, 1901. 

The entire expedition has been planned and the 
preparations carried out under the personal direction 
of Prof. S. J. Brown, Director of the United States 
Naval Observatory, Washington, D. C. However, he 
was unable to accompany the expedition, which is con- 
sequently placed in charge of Prof. A. N. Skinner, of 
the Naval Observatory. 

The names of the astronomers who are to accom- 
pany the expedition are as follows: Prof. A. N. Skin- 
ner; Prof. W. S. Eichelberger, assistant astronomer; 
Prof. F. B. Littell, G. W. Peters, L. E. Jewell, and W. 
W. Dinwiddie, of the United States Naval Observatory 
staff. 

From the other observatories are Prof. E. C. Bar- 
nard, of the Yerkes Observatory; Dr. W. J. Humphreys, 
of the University of Virginia; Dr. S. A. Mitchell, of 
Columbia University, N. Y.; Dr. N. E. Gilbert, of Johns 
Hopkins University; Dr. H. H. Curtis, formerly of the 
Lick Observatory, now assistant in the Leander Mc- 
Cormick Observatory. 

The "Sheridan" was expected to reach Manila by the 
middle of Marcri, and Padang by the first of April, 
leaving nearly two months for preliminary opera- 
tions in Sumatra. This is of special value, since there 
may be many difficulties to overcome with regard to 
the transportation of instruments and in making a 
careful search for desirable locations for the observir.g- 
stations, which are to be distributed along the shadow- 
path. As soon as these important facts are deter- 
mined, the instruments will be assigned to the differ- 
ent observers and set up in place. 

According to the programme arranged by Prof. S. J. 
Brown, the work will consist of photographic, spectro- 
scopic, and polariscopic observations, in addition to 
the usual visual work. Prof. Bernard will be sta- 
tioned at Solok, near the central line, and expects 
to photograph the corona on a large scale. He will 
use the ccelostat which he employed so successfully at 
the last eclipse, besides using smaller apparatus. 

At Fort de Kock, near the northern border of the 
shadow-path, Mr. Peters will occupy a position, using 
the 40-foot photoheliograph lenses of the Naval Obser- 
vatory, two of which gave very fine results at the last 
eclipse when used at Barnesville and vv'innsboro. Two 
other photographic instruments will be used to test 
the value of photographing with visual lenses, using 
some form of screen to cut out the violet light. The 
results at Barnesville in this direction were so success- 
ful at the last eclipse that they show that this method 
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for the study of the greatest extension of the coronal 
streamers is of much value. 

As in the last eclipse, the spectroscopic investiga- 
tions will be carried on entirely by grating, concave 
and flat. Dr. S. A. Mitchell will occupy a position at 
the central station, and will use the objective grating 
with which such successful results were obtained at 
the last eclipse. Mr. Littell will take charge of an- 
other objective grating, using a very long slit, with 
which it is expected to obtain some light on the rota- 
tion of the corona, as the length of the slit is sufficient 
to take in the disk of the moon and the brighter por- 
tions of the corona. 

Mr. Jewell and Dr. Humphreys will use a concave 
grating of 30 feet focal length and a ruled space of 
3V-> x 3 inches, which has just been constructed by 
the Johns Hopkins University. It will be used with- 
out a slit, and as Dr. Humphreys and Mr. Jewell 
expect to occupy a position near the northern border 
of the shadow-path, where the duration of the revers- 
ing layer will be several seconds, the concave grating 
used by these observers is expected to yield results 
of unusual value. Mr. Jewell will also take charge 
of a concave grating of 10 feet focal length, and a 
photographic instrument in which a visual lens will 
be utilized. 

The character of this particular eclipse is well 
shown by the fact that although this station will be 
located within seven miles of the northern border, the 
duration of totality is over three minutes, more than 
twice as long as the duration of totality at the central 
line of the eclipse in 1900. 

Dr. N. E. Gilbert has the important task of looking 
after an instrument loaned to the expedition by the 
University of Wisconsin. It consists of a combination 
of a spectrum and Nicol prism, by means of which 
only the reflected light of the corona will be admit- 
ted on to the photographic plate. This will be used 
at the suggestion of Prof. R. W. Wood, of the Uni- 
versity of Wisconsin, who has made certain interesting 
investigations with regard to the possibility of secur- 
ing reliable records of the Fraunhofer lines in the 
spectrum of the corona. According to his theory, 
they ought to be found there, but for some reason it 
has been impossible to secure reliable records of their 
presence there. 

Dr. Wood believes it is possible to detect the pres- 
ence of these lines in the spectrum of the corona, 
basing his supposition on the fact that the light emit- 
ted by the particles in virtue of their incandescence 
so overpowers the reflected sunlight that the lines are 
invisible. That the coronal light is strongly polarized 
is well known, and there is scarcely any doubt that 
the polarized light is reflected sunlight. To quote 
Dr. Wood's remarks, in Science for February 1, 1901: 

"If now a Nicol prism be placed before a slit of 
the spectroscope in such a position as to transmit the 
polarized radiations, these will be allowed to pass 
with almost undiminished intensity, while the emit- 
ted or unpolarized light will be reduced in intensity 
by one-half. The great change in the ratio resulting 
might easily be sufficient to bring out the dark lines 
distinctly. I feel firmly convinced that the experi- 
ment should be tried at the Sumatra eclipse of next 
May, for I have successfully accomplished it in the 
laboratory with an artificial corona." 

Thus we see that eclipse work of the present day 
includes in its programme a study of the coronal 
light, the record and measurement of the bright 
coronal lines, and their identification, if possible, with 
terrestrial elements, and the distribution in the corona 
and round the sun of the various bright lines of the 
coronal spectrum, and especially of the bright line 
"coronium." 

This May is the first time the United States Naval 
Observatory has sent an expedition to observe a total 
eclipse of the sun since 1878. Let us hope success 
may attend the present Government Eclipse Expedi- 
tion, and that an important advance may be made in 
connection with the study of the corona, and especial- 
ly as to the best methods and instrumental means for 
future research. 



ELECTEICAL PROTECTION OF THE MAILS. 

The Post Office Department is utilizing all means 
to insure the security of mail matter, and it may not 
be generally known that the government conducts 
from time to time tests of inventions designed with 
this end in view. The Post Office has suffered con- 
siderable losses by organized thieves who were dressed 
in uniform like government mail collectors and pro- 
vided with duplicate keys. An electrical device for 
protecting the letter boxes is now being tested. A 
number of mail boxes with locks electrically con- 
trolled have been installed on one of the mail routes 
in the business section of the capital, says The West- 
ern Electrician. The electrical locking devices are 
under the control of an operator at the central station 
in the Post Office where there is a clock, similar in 
appearance to the ordinary watchman's clock, pro- 
vided with a mechanism which prints the numbers of 



the mail boxes when they are opened and when they 
are closed. The first box must invariably be visited 
first by the collector, as this box controls the operation 
of the lock of box number 2, box number 2 of number 
3 and so on. After allowing the mail collector time to 
reach the first box, the operator at the central station 
presses a button which releases a secondary locking 
device, and allows the carrier's key to throw the lock 
bolt. The opening of this box performs the same 
service for box number 2 as that performed by the 
operator at the central station; that is, sets auto- 
matically the lock for the collector's key to open. 
Since succeeding boxes are set by the one last opened, 
it is obvious that the predetermined order of visita- 
tion by the collector must be strictly adhered to. The 
act of opening and closing each mail box is instantly 
recorded on a time dial at "Central," and in case of 
unlawful attempts being made to open them Central 
is instantly notified of "trouble on route" by the ring- 
ing of an electric bell. Should the occasion arise 
when the collector desires to communicate with the 
operator at Central, he can do so by pressing a button 
at any mail' box, a prearranged code of signals per- 
mitting the sending of a few important messages. 



THE NEW COMMISSIONER OF PATENTS. 
Frederick Innes Allen, the new Commissioner of 
Patents, was born in Auburn, N. Y., January 19, 1859. 
He comes from New England stock, being a direct 
descendant of George Allen, who landed with the Wey- 
mouth party from England in 1636, and settled at 
Weymouth, Mass. The head of the branch of the 
family from which the Commissioner is descended 
was one of the founders of the town of Sandwich, 
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Mass., the first town of the Plymouth colony upon Cape 
Cod. 

Mr. Allen's father was William Allen, who for 
many years was prominently and actively engaged in 
the practice of patent law. He was a contemporary 
of, and associated with, such great patent practitioners 
as Blatchford, Gifford, Harding, and other authorities 
upon patent law of a generation ago. He was the 
managing attorney of the combination of reaper patent 
owners who controlled the manufacture of harvesters 
in the United States forty years ago, and which was 
the largest combination of the time. 

Commissioner Allen was educated at the Auburn 
High School and Phillips Academy, Andover, and grad- 
uated from the Sheffield Scientific School of Yale with 
the class of '79. 

He then took up the study of law, and was admitted 
to practice in 1882. His natural inclination was to 
patent law, and he at once began the study of this 
special branch of his profession. He has been emi- 
nently successful in his practice. 

While he has always been a diligent student of the 
law, Mr. Allen has found time to acquaint himself 
with a wide range of topics, and few men have more 
general information upon a greater variety of subjects. 
He has been a special student upon naval and ord- 
nance construction, and he has given a number of 
entertaining and instructive addresses upon these sub- 
jects. Mr. Allen also excels as a mineralogist. While 
at Yale he took the class prize for geological and 



mineralogical study. He has never lost interest in 
the subjects and his collection of specimens is large 
and complete. 

Mr. Allen is a man of dignified appearance and 
pleasant manners. He gives one the impression of 
being a man of strength and firmness coupled with 
that breadth of view which is so absolutely essential 
in any one holding a position requiring as diversified 
talents as a Commissioner of Patents. He has, by 
education and experience, a thorough knowledge of the 
patent practice, and there is no reason why he should 
not soon acquire a thorough understanding of the 
inner workings and special needs of the Patent Office. 
We are happy to extend to him our congratulations 
upon his appointment to this most important trust. 



THE NEW YORK BOTANICAL GARDEN MUSEUM. 

The museum stands on a commanding site near the 
Bedford Park entrance to the garden. Looked at from 
the south, it is an imposing building. The walls are 
a gray white; they rise in four high stories, and the 
center has a dome. The Corinthian columns at the 
portico, and the stone balustrade at the outer side 
approach contribute to the substantial elegance of the 
structure. 

The practical information now to be gained in the 
garden is mainly to be obtained in the museum, and 
at the same time, no small measure of pleasure. In 
the work rooms in the basement, quantities of un- 
mounted specimens of plants are being put into order. 
The young men at work upon them spread upon a largo 
thick sheet of glass, a coating of Dennison's glue 
diluted with vinegar. Upon this, the dried specimen 
is laid for an instant; then it is touched upon a sheet 
of porous paper that the unneeded glue may be ab- 
sorbed; from this, it is laid upon the permanent card- 
board, which already bears a printed label. After 
being kept under pressure for two or three days, the 
specimens are strapped in two or three places, and 
thus are perfectly secure. 

One of the students at work gave a hint in regard 
to the preservation of the color of flowers, worth 
noting here. It has been found that if the speci- 
mens, after being under pressure for a day or two, 
are laid in papers heated in the sun, until their dry- 
ing is complete, the color is preserved as by no other 
process. 

The first floor contains the collections illustrating 
economic botany. They are beautifully arranged and 
are deeply interesting. Each case tells a volume. 
For example, one showing pine products contains a 
section of the trunk of a Georgia pine, cut as such 
trees are when the turpentine is collected. Beside 
it are jars of turpentine and tar in various degrees of 
density, with lumps of resin. Close at hand are speci- 
mens of soaps in which tar or resin has been used. 

The cocoa bean, cotton, cork, tea, the grains, hemp 
and the rest of the vegetable products upon which we 
depend, are represented with equal detail in the col- 
lection. One case of special interest is that devoted 
to sedge-fiber products made by the Northwestern 
Grass Twine Company, of St. Paul. The fabric is 
called iyotan. The samples of carpets, rugs and cush- 
ions of soft greens and grays into which the grasses 
are woven are very agreeable in color, and look dur- 
able. 

The next floor is devoted to the illustration of sys- 
tematic botany in a manner at once interesting and 
instructive. Each of the large cases is devoted to one 
family of plants, or to closely allied groups. For 
example, the Polypodiaceae may be named. Its 3,000 
species are represented by specimens of fossil ferns 
from coal measures, a section of a large tropical tree 
fern, roots in jars of alcohol, as well as dried ferns 
mounted, and cuts of microscopic preparations of sec- 
tions of ferns. 

Between the upright cases, swinging cases on stan- 
dards are arranged. These contain dried specimens 
of a great variety of plants, arranged, apparently, 
rather with reference to making the room attractive 
than to their classification. 

This collection and the one below are of deep inter- 
est and calculated to inspire children who see them 
with an enthusiastic love of botany as it may now be 
studied. A day in this museum with most people 
would do more in this direction than years of study 
according to the old methods when the science con- 
sisted mainly in the identification and classification 
of flowering plants. 

The top floor of the building is not open to the 
general public. The beautiful laboratories there, 
physiological, taxonomic, chemical, and embryological, 
are used both by graduate students of Columbia and 
the garden students, and here they carry on original 
work in all th«se departments of botany. They have 
access to the botanical library of about 8,000 volumes, 
and to the immense herbaria belonging to both insti- 
tutions. The plants are arranged in cases, and classi- 
fied according to Engler and Prautl's system. In such 
a working-place as this many of Nature's remaining 
secrets ought surely to be discovered. 
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LAUNCH OF THE PACIFIC MAIL LINES " ROSEA." 

The handsome passenger and freight liner "Korea" 
which is the largest steamship ever built in America, 
was successfully launched at the works of the New- 
port News Shipbuilding and Dry Dock Company, New- 
port News, Va., Saturday, March 23. The "Korea" 
will ply between San Francisco and Hong Kong, stop- 
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eter, oil cylinder 5 inches in diameter, and a stroke 
of 20 inches. The thrust bearings are of the horse- 
shoe type, with fourteen collars each. The propeller 
shaft is fitted with composition sleeves where it works 
in the stern bearings of lignum-vitae. The propellers 
are three-bladed, 19 feet in diameter by 25 feet pitch. 
The blades are of manganese bronze, and the hub is of 
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A. M.; the shock was felt over a wide area, and 
was distinctly heard at Los Angeles, ten miles away. 
Our engravings give an idea of the widespread de- 
struction caused by the explosion. Walls of solid 
brick 40 feet long and 2 feet thick were converted 
into debris, and piles of wreckage were to be seen 
everywhere. Corrugated roofing was blown away, and 





Length over all, 572 feet 4 inches. 
Displacement, 18,600 tons. 



STEBN VIEW, SHOWING SPECTACLE FRAMING FOB PBOPELLES 

SHAFTING. 



Beam, 63 feet. Depth to upper deck, 40 feet. 
Horse power, 18,000. Speed, 18 knots. 

LAUNCH OF THE PACIFIC MAIL LINER "KOREA," AT NEWPOBT NEWS. 

(The largest ship built in the United States.) 



ping at the ports of Honolulu, Yokohama, and Naga- 
saki. Besides her great freight capacity, she will have 
accommodations for 300 first-class passengers, 30 steer- 
age, and 1,200 Chinese. The Chinese quarters are so 
fitted that the space may be used for cargo if unoccu- 
pied by Chinese. The cost of the "Korea" is $2,000,000, 
and her contract speed is 18 knots. 

The principal dimensions of the vessels are as fol- 
lows: Length over all, 572 feet 4 inches; length be- 
tween perpendiculars, 550 feet; beam, 63 feet; depth, 
40 feet to upper deck; draft, 27 feet; displacement, 
18,600 tons. The hull is of steel, with frames spaced 
32 inches throughout. The double bottom runs the 
entire length of the ship and extends to the turn of 
the bilge. The decks, in their order, are called the 
orlop, lower, main, upper, promenade, and boat. The 
lower, main, and upper decks extend the full length 
of the ship, while the promenade is on a level with 
the forecastle and poop. 

The vessel is fitted with two sets of quadruple- 
expansion, four-cylinder, vertical inverted engines, 
with cylinders 35, 50, 70, and 100 inches in diameter 
and 66 inches stroke. They are designed to develop 
9,000 indicated horse power each, at 86 revolutions per 
minute. The order of the cylinders from forward is 
high pressure, low pressure, second intermediate, and 
first intermediate. The engine framing consists of 
cast-steel housings of I section, bolted to the cylinders 
and bed-plate, four to each cylinder. The crosshead 
guides are of cast iron and bolted to the housings. 
The bed-plates are also of cast steel of I section. 
Piston valves are used on all cylinders. The piston 
rods, connecting-rods, valve stems, eccentric rods, and 
shafting are of forged steel. The crosshead slippers 
are of cast iron, lined with Parsons' white metal, 
which is used for all bearing surfaces throughout the 
engines. The pistons are cast steel, dished. The 
crank shaft is made in four interchangeable parts, 
and is 19% inches in diameter, with a 6-inch hole. 
Two of the eccentrics, which are of cast iron, are 
fitted over couplings, while the others are keyed to 
the shaft. The reversing engine is of the steam and 
hydraulic type, with steam cylinder 9 inches in diam- 



cast steel. The main condensers are cylindrical, 7 feet 
iy-i inches in diameter and 15 feet long between tube- 
sheets, with a combined cooling surface of 11,787 
square feet. Each condenser will have an independent 
air pump and two circulating pumps. There will also 
be two auxiliary condensers with combined air and 
circulating pumps. 

Steam is furnished by six double-ended and two 
single-ended Scotch boilers, 16 feet in diameter and 20 
feet 3 inches and 10 feet 5V4 inches long, respectively, 
working at a pressure of 200 pounds. They are 
placed in two watertight compartments. The double- 
ended boilers have eight furnaces, and the single- 
ended four. Their total heating surface is 44,912 
square feet, and grate surface 1,072 square feet. Forced 





DOME THBOWN 1,768 FEET FBOM BOILEB SETTING 

draft is furnished by thirteen blowers. There is also 
a donkey boiler on the upper deck, of the cylindrical, 
upright type. 

The particulars of the launching ways are as fol- 
lows: Length of ways, 690 feet; width of ways, 4 feet; 
distance between ground ways, 23 feet; grade of ways, 
% inch to 1 foot; grade of keel, Ms inch to 1 foot. 
The launching weight of the vessel was 7,000 tons. 
The pressure per square foot on the ways was two tons. 
The "Siberia," which is a sister ship to the 
"Korea," will be launched in about two months. 



three steel drums, each 16 feet long and 3 feet in 
diameter, were lifted bodily and hurled to far-distant 
points. The power house rests on the side of the foot- 
hills, which at this point have a rise of 150 to 200 
feet to the mile. Two of the drums seem to have 
taken a general course up this incline toward the 
mountain. One passed over two rows of cottages, and 
just missing one, landed on and demolished a shed 
and outbuildings, landing just 556 feet in an air-line 
from the starting point; while another, taking the 
same course, passed over two more rows of cottages, 
depositing water tubes, etc., along its route, and throw- 
ing them through roofs and side walls of the dwellings 
along its course. It landed 1,768 feet from its original 
site. The power plant was, of course, tied up by the 
explosion, and power had to be obtained from other 
sources. The boiler which exploded in December was 
not the same one which exploded several months 
earlier. That one was being repaired, and had not 
yet been put into use; it was a newer boiler than the 
others. After the first explosion, and at the request 
of the railway company, the superintendent of the 
works in which the boiler was built went to Los 
Angeles for the purpose of ascertaining, if possible, 
the cause of the explosion. He made a close examina- 
tion of the other boilers, and pronounced them in good 
condition. There was, therefore, no reason to sus- 
pect that there was any defect in any part of their 
battery. 

Reports have been made on the accident, which oc- 
curred on September 10, 1900, in which the middle 
drum of one of the boilers was ruptured. It was 
found that the pressure carried was from 170 to 
175 pounds, while the boilers were not designed for 
a working pressure of more than 150 pounds. This 
necessitated the screwing down of the safety valves 
to such an extent as to entirely destroy their efficiency; 
in fact, after having been screwed down to 175 pounds 
all the elasticity of the springs was gone. The mud 
drums were bricked in solidly, thus depriving them 
of freedom of movement to allow for expansion 
and contraction. The standard method of introducing 
feed-water into the rear upper drum was abandoned, 
and in its place a series of pipes or nozzles was 
placed in the mud drum, no means, however, being 



VIEW OF PABT OF WRECKED PLANT SHOWING DRUMS. 



AN INTERESTING BOILEB EXPLOSION. 

Our engravings represent an interest- 
ing boiler explosion which occurred at 
Sherman, a small place between Los 
Angeles and Santa Monica, Cal., on 
the Pasadena and Pacific Electric 
Railway Company's lines and in the 
power plant of the company. The ac- 
cident occurred on the 5th of Decem- 
ber, 1900. 

The boiler was of the water-tube type, 
made by the Stirling Company, being one 
of a battery in the plant of the railway 
company at Sherman. This was the sec- 
ond, and by far the worst, explosion of 
this type of boiler in the plant within 
three months. This special battery was 
of 2,500 horse power, and the boiler 
which exploded had been in use five 
years. The explosion occurred at 2:45 
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DAMAGE DONE BY BOILEB EXPLOSION, SHOWING LOCI). 
MOTIVE WHICH WAS COMPLETELY STBIPPED. 
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provided for removing any deposit that accumulated 
in these pipes or nozzles. The low-water alarm whis- 
tles were found to have been gagged so that, no mat- 
ter how low the water became, the whistles could not 
sound. The arrangement of the steam main was also 
faulty, as it kept up a continual vibration. Possibly 
the explosion of the boiler in December was due to 
one of these causes. 
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1.— High Potential Panels for 
Transformers. 



RECENT DEVELOPMENTS AT THE NIAGARA FALLS 
POWER PLANT. 

BY ARTHUR B. WEEKS. 

Perhaps the most interesting of late improvements 
at the great power plant on the upper Niagara is the 
completed aluminium transmission line to Buffalo, 
by means of which electric current will be sent to the 
Pan-American Exposition for all the manifold pur- 
poses for which electricity will be brought into use. 
Not the least note- 
worthy, also, are 
the changes in the 
lightning arrester 
apparatus, togeth- 
er with the instal- 
lation of circuit- 
breakers on the 22 
kilo-volt line. 

These lightning 
arresters (Fig. 2) 
are made by the 
Westinghouse El- 
ectric and Manu- 
facturing Com- 
pany. The spark 
gaps for each of 
the three lines are 
on marble slabs, 
upon three sides 
of a wooden frame 
set on rollers. 
Thus, in case of 
total di sability, 
the lightning ar- 
rester may be 
rolled out and an- 
other substituted 
for it. 

A three - phase 
General Elec- 
tric electrostatic 
ground detector 
surmounts each 
lightning arrester 
frame. At the top 
of each marble 
slab is an auxil- 
iary air gap, set 
according to the 
line voltage. For 
25,000 volts, the 
gap is one-fourth 
inch; for 23,000 
volts, one - eighth 
inch ; while for 
21,000 volts there 
is no gap. Below 
this auxiliary air 
gap are other gaps 
and resistances, 
and the ground 
connection be- 
neath from the 
last panel connec- 
tion. The frame 
is of thoroughly- 
dried wood, while 
glass or porcelain 
is rscommend- 
ed for the upper 
end. 

Several feet 
above these pan- 
els are the choke 

coils, also on wooden frames, and with six coils in 
series with each leg of the three-phase lines. The 
coils are wound spirally about a wooden core, with no 
metal parts to cause induced current and lower the 
choking effect of the coils. Each has five layers of 
soft, flat copper under one insulation of paper and 
cotton tape, with seventeen to nineteen complete lay- 
ers. The choke coils are thoroughly soaked in insulat- 
ing varnish and baked, and finally painted black. 
Where choke coils are used as in this case, they must 
be connected in circuit between the apparatus to be 
protected and the arrester. In the same room are 
located the circuit-breakers, as well as the converters 
for the ammeters, which are in a panel in the trans- 
former room. The circuit-breakers are high upon the 
wall, having a long drop lever to rupture the arc. The 
floors of the transformer and lightning arrester roonn 
are of cement. The high potential switches are ope- 
rated by means of a long hardwood pole, having a 



Stitnixiu &mtit*u< 

hook in the end to engage in an eye near the end of 
the switch blade. 

The high potential marble panels in the foreground 
on the left of Fig. 1 receive the wires from the trans- 
formers. The converters for the high potential switch- 
board ammeters are back of the panels seen in Fig. 1. 
The switches are double throw. The bus-bar porcelain 
insulators are thoroughly tested for 60,000 volts. 

Illustration No. 3 shows the terminus of the high 
potential bus-bars and two sets of bus-bar double-throw 
switches. Illustration No. 4 gives a complete view of 
the Westinghouse transformers for the Union Car- 
bide transmission lines. Upon the floor is shown a 
group of choke coils with their framework, ready for 
mounting. The bus-bars for the transmission line are 
insulated with three layers of tape and two additional 
layers at the clamps, after being coated with insulat- 
ing varnish and dried. This is then coated with liquid 
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2.— Lightning Arresters. 



3.— Terminus of High Potential Bus- 
Bars, and Double-Throw Switches. 




4.— Step-Up Transformers, 2,500 Horse Power Each, for Union Carbide Company. 
RECENT DEVELOPMENTS AT THE NIAGARA FALLS POWER PLANT. 



glass and soapstone, and afterward painted black. 
The framework is very neatly made, and substantial. 
The bus-bar switches are double-throw, and when 
either side is cut out, the switch-blade is closed upon 
the center connection to prevent accidental closing. 
The thick marble slabs effectually prevent arcing from 
blade to blade. The full capacity of the bus-bars, when 
complete, will be 25,000 horse power. The twenty 
General Electric air-blast transformers of 1,250 horse 
power each are all in place. The high potential 
switches are double throw; thus a line may be changed 
at will at either bus-bar. 

The General Electric induction motors of eight horse 
power each, which have given excellent service in 
driving the blowers to cool the transformers, must, 
owing to lack of space and the demand for increased 
rir supply, make way for two others of the same make, 
of twenty-five horse power each. All the wiring is 
done in the most approved manner, and is tested with 



50,000 volts. The insulators in the air chamber are 
thoroughly secured by screws or bolts to the iron 
framework of the place. Exceptional care should 
always be taken in installing wires and bus-bars for 
high-tension circuits. They should be out of reach, 
when possible, to avoid mechanical injury. To accom- 
plish this, they are universally placed ten to twenty 
feet above the floor, and leave the power house at the 
highest possible point. They should be in plain view, 
and rigidly supported on porcelain insulators. These 
bus-bars as shown are supported upon insulators of 
special design. In the air-chamber, where the high- 
tension cables from the transformers and from the 
high-tension panels cross each other, the crossing is 
effected in the most approved manner, special means 
being frequently necessitated. 

Porcelain tubes are placed over each cable at the in- 
sulators, where iron brackets are in use. The cables are 

also run through 
porcelain tubes 
in the cemented 
floor, where they 
are brought up to 
the high - tension 
marble panels. 
With the intro- 
duction of the cir- 
cuit-breakers on 
the high potential 
side, the time ele- 
ment circuit- 
breakers and 
fuses on the low 
potential side will 
be discontin- 
ued, and the pan- 
els remodeled. If, 
for any reason, 
the high potential 
circuit-breakers in 
the lightning ar- 
rester room do not 
act under short 
circuit, the emer- 
gency switch upon 
the switchboard 
will be depended 
upon to open the 
dynamo field cir- 
cuit-breakers. It 
is, however, hard- 
ly possible that re- 
course will have 
to be made to the 
emergency switch. 
The new step-up 
transformers for 
the Union Carbide 
Company, shown 
in illustration No. 
4, are of Westing- 
house make, oil 
insulated and wa- 
ter cooled. Each 
is of 2,500 -horse 
power capacity, 
being twice as 
large as any oth- 
ers previously 
made. The cables 
from the power- 
house switch- 
boards are first 
connected to the 
low-tension panels 
at the right of 
the transformer 
room, and, after 
proper connec- 
tions to the 
switches and cir- 
cuit-breakers, pass 
directly to the 
transformers, which take on their low-tension sides 
2,300 volts two-phase, and deliver on their high-tension 
sides 11,000 volts three-phase. The cables are then 
connected to the high-tension panels at the left, from 
which they are carried in a subway to the works of 
the Union Carbide Company, a mile distant. Triplex 
lead-sheathed cables are used on these three transmis- 
sion lines in the subway. 

« i n* 

Raising Hungarian Grapes. 
An experiment in raising Hungarian grapes is to be 
made near Norfolk, Va. Barth S. Lindsay of Norfolk, 
Va., is the projector of this experiment. He will at 
first plant three acres in these vines, and if, after 
three years, the experiment proves a success, he will 
establish a larger vineyard. Mr. Lindsay, who has had 
experience as a vine-dresser in Hungary, considers the 
climate and soil of this section favorable to the 
growth of these grapes. 
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RODNEY HUNT TURBINE PLANT AT THE GREAT 
NORTHERN PAPER COMPANY'S MILL. 

It is not always the largest industrial enterprises 
that are the most prominent in the public eye, and 
the truly enormous paper mill, whose hydraulic power 
plant forms the subject of our front page engravings, 
is a case in point. Located within the vast forests 
which lie in the northern parts of Maine, and far re- 
moved from the more active centers of industry, there 
has been constructed, during the past twenty-four 
months, a great establishment, which is considerably 
the largest plant of its kind in the world. The loca- 
tion of the mill at this particular point was determined 
by certain topographical features favorable to the de- 
velopment of hydraulic power. Two rivers — the Mil- 
linocket stream and the west branch of the Penobscot — 
form a junction at this point, and there is a natural 
difference of level a short distance above the point of 
their confluence of about 110 feet. The site chosen 
for the mill lies at a point on the Millinocket, just 
above and within the fork of the rivers, where the 
two streams are about a mile apart. A little further 
down, and before the streams unite, there is a fall 
in the Penobscot; and although the intervening coun- 
try between the two streams is approximately level, 
the land falls suddenly to the valley of the Millinocket 
stream, and provides an admirable site for the 
mill, with the necessary difference in head for the 
development of water power. A dam was thrown 
across the Penobscot which raised the level of the 
water about 10 feet, and formed a reservoir of 250 
acres' area on the high land between the two rivers, 
thus providing an excellent storage basin for the logs 
from which the paper is manufactured. The water 
is led from the Penobscot through a set of gates into 
a short canal which terminates in a head-bay, from 
which it is led by a number of steel penstocks down 
the slope of the hill to the paper mill. 

As it is the purpose of the present article more 
particularly to describe the hydraulic power plant, 
we will simply state that an adequate idea of 
the large amount of power required for the 
mill may be gathered from the fact that when 
the whole establishment is completed and in 
full swing, about 400 tons of paper will be 
turned out every day, and that over a third 
of a cord of wood will be worked into 
pulp every minute that the mill is in oper- 
ation. The total cost of the whole plant 
was $2,500,000, and a further idea of its magni- 
tude may be gathered from the fact that the 
3,000 inhabitants of the town of Millinocket 
are all directly or indirectly supported by this 
enterprise. 

After a careful consideration of the various 
methods of developing and utilizing the neces- 
sary power, it was decided to use water power 
in large turbines, direct-connected to grinding 
machines, for the important work of grinding 
the wood into pulp, and to use electricity devel- 
oped by turbine-operated generators for driving 
motors suitably distributed throughout the other de- 
partments of the mill. 

The contract for making and installing the hydraulic 
plant was given to the Rodney Hunt Machine Com- 
pany, of Orange, Mass. (Boston office, 70 Kilby St.), 
who have equipped the power house with sixteen of 
their well-known new pattern Hunt turbines, of the hori- 
zontal type, with plain cylinder gates. The aggregate 
capacity of the turbines, as determined by the Holyoke 
tests, to which more detailed reference is made below, 
is about 22,000 horse power under the normal head. 
By far the greatest demand for power comes from the 
grinding room, where at present there are installed 
turbines of an aggregate of 15,600 horse power, and 
which, when completed, will contain a total of 23,400 
horse power. This room, of which we present a half- 
plan, contains at present forty-eight grinders, which 
are arranged in four lines, twelve on a line. Down 
through the center of the grinding room runs the tail- 
race, and above it, each carried on a massive 5-foot 
wall of masonry, are four pairs of 57-inch turbines, 
each pair being placed at the center of its own line 
of shafting, with twelve grinders direct-connected to 
it — six on each side. The water is led to the turbines 
by four 10-l'oot steel penstocks, each of which is 1,000 
feet in length, the whole set containing some 2,000 
tons of steel. The penstocks pass into the building 
in parallel lines, and extend beneath the level of the 
floor until they enter the tail-race, where they make 
a bend of 90 degrees, entering the turbine casings at 
an inclination of 45 degrees, as shown in the lower 
drawing on the front page of this issue. The water 
passes centrally into the casings, flows right and left 
through the wheels, and leaves by pairs of draft-tubes, 
one on each side, which discharge at an angle of 30 
degrees with the vertical into the tail-pits. The weight 
of the turbines, casing, etc., is carried by the 5-foot 
masonry walls above mentioned, while the tail-race 
if floored over with heavy I-beams, which serve to 
carrv tht, standards for the main shafting bearings. 
The flooring of the I-beas.is is carried upon vertical 
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posts which are placed in pairs, one on each side of 
each draft-tube, a girt being bolted in between each 
pair of posts, just below the level of the water, to 
carry the weight of the lower end of the tubes. Each 
pair of turbines as above described develops about 
4,000 horse power when running at 225 revolutions per 
minute. 

We also show on our front page a general per- 
spective view and transverse sections of the generat- 
ing room, in which there are installed three units, 
each consisting of a pair of 36-inch turbines, mounted 
on horizontal shafting in the same way as the 57-inch 
turbines in the grinder room. Each unit is direct- 
connected to a 1,000-kilowatt, 600-volt, General Electric 
Company's tri-phase generator. In front of these three 
units are two single 24-inch turbines, each of which is 
direct-connected to a 60-kilowatt exciter. These five 
turbines are supplied by a single 11-foot penstock, 
which extends centrally beneath them, the diameter 
of the penstock reducing as connection is made in turn 
to each of the turbines, a slide-valve gate being pro- 
vided in each connection. The draft-tubes for the 
36-inch wheels are carried down, one on each side of 
the penstock, to the tail-race; while the exciter 
turbines discharge at one side of the penstock, as 
shown clearly in the engravings. The exciter turbines 
also serve to operate two brass, 1,000-gallon under- 
writer fire-pumps, made by the Rodney Hunt Machine 
Company. These pvmps are shown in the perspective 
view of the generator room, where they are arranged 
on the opposite side of the turbines to the exciters. 
They are provided with powerful, friction, grooved 
wheels by which they can be thrown in or out of gear, 
as desired. We also present a detailed view of one of 
these pumps. 

The mechanism for controlling the cylindrical gates 
of the large turbines in the generator room consists of 
a hand-wheel on a horizontal shaft, mounted trans- 
versely across the turbine casing, which carries two 
pairs of machine-cut, sector, bevel gears, to which is 
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by rubber stoppers through which the wires pass. The 
steel wire fits snugly in its stopper and in this way 
its length in the tube is regulated. The wire is at- 
tacked somewhat rapidly when in action, but by lower- 
ing it by degrees, the proper length for working the in- 
terrupter may be maintained. 




MAP SHOWING LOCATION OF MILLINOCKET MILL 

attached a Lombard governor. Attention is also drawn 
to the regulators, made by the Rodney Hunt Machine 
Company, which are attached to the gate shafts, at 
the side of the 24-inch wheel cases. The regulator is 
of the duplex relay type, and acts directly on the gate. 
It is shown in detail in the small engraving above 
the general perspective view. 

Efficiency Tests. — Particular interest attaches to 
the tests for efficiency, which were carried out upon 
two of the turbines before they were shipped to Mil- 
linocket. The test was made at the flume of the 
Holyoke Water Power Company, of Holyoke, Mass. 
The 57-inch turbine showed an efficiency of 85.93 per 
cent at full gate; from % gate to full gate it showed 
an average efficiency of 83.17 per cent. The 36-inch 
turbine showed an efficiency of 85.89 per cent at 
full gate, and an average efficiency of 84.70 per 
cent from % gate to full gate, as compared 
with the guaranteed efficiency of 80 per cent from 
% gate to full gate. The horse power guaran- 
tee was also exceeded considerably. This is cer 
tainly a very remarkable showing, particularly if 
we bear in mind that, on account of the excep- 
tional head of 110 feet under which the turbines 
operate, the runner and guide chutes had to be 
made of steel and of unusual thickness, conditions 
which are not by any means conducive to high effi- 
ciency. 



The Gold-Mining Industry of the Transvaal. 

Now that the war in South Africa is rapidly draw- 
ing to a close, public attention is once more being 
directed toward the commercial and industrial develop- 
ment of the country, especially in connection with the 
gold-mining industry. 

Some idea of the wealth of the country may be 
gleaned from the records of the gold mines during 
the past thirteen years, which, notwithstanding the 
fact that they have been hampered in their working 
by corrupt practices, yet have proved very prosperous. 
In the year 1887 only 23,125 ounces of gold were pro- 
duced, but in the next year the quantity was multi- 
plied nearly nine times, to 208,121 ounces. The pros- 
perity continued to increase during the next four 
years, and the industry assumed such large propor- 
tions that endeavors were made with a view to sim- 
plifying the process of extracting the gold from the 
ore. There was also a proportionate heavy importa- 
tion of machinery, in order to cope with the increasing 
industry. In the year 1892 was introduced the process 
which has completely revolutionized the work of gold 
mining, both with regard to quantity and celerity of 
output, economy, and cheapness. This was the cyan- 
ide process, followed by the treatment and concen- 
trates of tailings, and the systematic sorting of 
waste rock. So successful was the new method 
that it is now adopted throughout the country with 
conspicuous success, and has since been introduced 
into the gold fields of Australia with equal satisfac- 
tion. 

In 1892 no less than 1,974,354 tons of ore were mined, 
which yielded 973,291 ounces of mill bullion; 200,526 
ounces from tailings and concentrates, and 
37,051 ounces from banks and other sources, 
making an aggregate output of 1,210,868 ounces, 
with a value of $21,488,050. 

The machinery for the production of the ore 
at the end of this year comprised 2,530 stamps, 
and 1,700 boilers, 730 of the latter of which 
were in operation at Johannesburg, while the 
others were distributed among the numerous 
other gold-mining centers throughout the Re- 
public, representing a total value of about 
$10,000,000. The industry gave employment to 
about 3,500 whites and 30,000 natives. 

But the industry has grown tremendously 
since 1893, despite the more stringent restric- 
tions that were continually levied by the Re- 
publican government, and which considerably 
retarded the progressive development of the 
industry to anything approaching its possible 
capacity. At the end of the year 1897, 8,500 
whites and 60,000 natives were at work in the 
mines. Heavy shipments of machinery, which had 
been considerably improved in both design, manufact- 
ure, and capacity of output, had been made. In Decem- 
ber, 1897, no less than 2,282 boilers and 1,239 steam 
engines were in active operation. Electricity had also 
been introduced, both for lighting and power, with 
conspicuous success. Johannesburg, which is by far 
the most modern and enterprising city in the Trans- 
vaal, was supplied with 280 dynamos which provided 
light and power equivalent to 13,853,625 watts to 1,408 
motors and nearly 33,000 lamps. The total value of 
the machinery and plant at work in 1897 was esti- 
mated to amount to $31,775,185. From the beginning 
of the year 1893 until the end of May, 1899, 17,531,562 
ounces of bullion had been extracted, representing a 
sterling value of $305,488,135. It will therefore be 
apparent that, though the development of the industry 
in the past has been rapid, there is every augur of a 
much more successful and progressive era in the near 
future. 



A simple fo-m of Wehnelt interrupter has been de- 
vised by J. i on Pallich, of Germany. The negative 
electrode is formed by a copper wire about 1-5 inch in 
diameter, and the positive electrode by a steel wire 
of 1-25 to 1-10 inch. These wires are surrounded up to 
their ends by glass tubes; the tube containing the 
steel wire is drawn out by the blowpipe so as to make 
a sliding fit with the wire. The two tubes are passed 
through a rubber stopper which fits in the neck of a 
one-pint glass flask containing dilute sulphuric acid, 
The flask is placed in a water-trough in order to avoid 
heating. The two glass tubes are closed at the top 



Hew Magnetic Observatory. 

An interesting series of buildings has been erected 
at Cheltenham, Prince George's County, Md. This 
is the new magnetic observatory of the United States 
Coast and Geodetic Survey. Copper and brass are em- 
ployed for all pipes and metal work, and the stove, 
which burns wood exclusively, is built of soapstone. 
The observatory is composed of two buildings, in one 
of which the magnetic influences on the compass will 
be measured. The instruments will be kept at a con- 
stant temperature of 65 deg. Fah. by means of a series 
of walls sheathed with thick paper, and other spaces 
are also provided. There are four sets of doors. The 
observatory is far away from any disturbing elec- 
trical influences, so there is no question that the ob- 
servations will be most accurate. 



The Bement collection of minerals and meteorites 
has been acquired by the American Museum of Natural 
History, New York city. 
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Science Notes. 

iamburg's naval observatory has been removed to 
the village of Bergesdorf, as the smoke and vibration 
. erfered with the observations. 

A fine specimen of the periophthalmus family, a 
species of fish that is supposed to be confined strictly 
to African waters, has been caught near Fernandina, 
Fla. 

Great Salt Lake is beginning to show the drain upon 
it, due to irrigation, and is receding. A canal to the 
lake from the head waters of the Snake River has 
been suggested as a possible remedy. 

It is estimated that at an altitude of over 60 miles, 
the atmosphere will consist of 95 per cent hydrogen. 
It is suggested that this may be the source of the 
occluded hydrogen usually found in meteoric frag- 
ments. 

Congress has under consideration the establishment 
of a psychophysical laboratory in the Department of 
the Interior for the purpose of prosecuting the exact 
studies on the criminal, pauper, and defective classes 
of our population. 

A commercial museum is to be established in San 
Francisco on the lines of the Philadelphia institution. 
A company has been organized with Irving M. Scott as 
president. The idea is, of course, to benefit the com- 
mercial interests of California. 

Venice is trying to revive the picturesque ceremony 
of wedding the Adriatic, which has been discontinued 
since the last Doge was expelled in 1797. Plans are 
being made for a new "Bucentaur" on the model of the 
one used in the last ceremony. ' 

A party of Swedish naturalists under the leadership 
of Gustave Kolthoff made a northern voyage of more 
than usual length last summer, for the purpose of 
studying the fauna in Arctic waters and lands. They 
were disappointed in not finding any more relics of 
Andree on Prince Charles Island. 

It is feared that legislation regarding the Palisades 
may fail, owing to a lack of interest. Many seem to 
think that the saving of the Palisades is a local matter 
which, of course, it is not. A canvass of the legislators, 
especially those on the central and southern New 
Jersey shores, shows that there is need for a careful 
campaign of education. 

M. Camille Flammarion, the celebrated astronomer, 
has been studying the effect of colored light on silk- 
worms. White light yields the maximum, and blue 
light the minimum, production of silk. Next to white 
light, the purple of the red end of the spectrum gives 
the best results. Blue rays increase the number of 
males, and "warm rays" the number of eggs laid by 
the females. 

A Roman dealer in antiquities obtained the permis- 
sion of the Roman municipality to erect in the Piazza 
Borghese a replica of the famous Neptune fountain at 
Bologna by Giovanni Bologna. The city of Bologna 
enjoined the municipality of Rome and the author of 
the project from taking any such action, alleging, be- 
sides the legal precedents, the moral right of any city 
to guard its own artistic heritage. 

It is reported on good authority that the Misses New- 
ton, daughters of the late Prof. Newton, the famous 
Yale mathetaatician and astronomer, will soon donate 
to Yale for the Peabody Museum the great collection 
of meteorites and aerolites which their distinguished 
father collected through his life. The Misses Newton 
are at present traveling in Europe. The collection 
is stored in boxes, which were placed in charge of 
Prof. Brown at the Yale Observatory. 

The Geodetic Commission of Switzerland has under- 
taken an exact leveling of the whole country by the 
most scientific methods. The work has been going on 
for many years, and from time to time atlas-sheets 
are published which give the general topography of a 
region accompanied by a list of the points whose alti- 
tudes have been accurately determined and by com- 
parisons with previous work of the same sort. Each 
point determined is fully described so that, in its 
turn, it may serve as a datum point for more detailed 
work, and all the points are referred to one origin — 
namely to a monument in Geneva whose altitude above 
the sea has been fixed. 

A barometer has been designed by Mr. K. T. Fischer 
for balloon observations, says The Engineer. It may 
be described as a Cartesian diver. The float consists 
of stem, cylinder partly filled with water, the free, 
space being taken up by air, and bulb charged with 
mercury; it is made of glass, and swims in a brass 
cylinder containing distilled water. This cylinder 
is surrounded by a shell of ice, placed within a cham- 
ber packed with ice. The temperature being thus 
kept constant, the position of the float will depend 
upon the volume of the air intercepted in the float, 
which varies with the atmospheric pressure acting on 
the water in the brass cylinder. For exact deter- 
minations the stem is sealed off, and the cylindrical 
part weighed together with the bulb. 
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Engineering Notes. 

Ten locomotives are being completed by the Baldwin 
Locomotive Works for the Paris, Lyons, Mediterra- 
nean Railway of France. 

The "Ermak'' will make another voyage into the 
Arctic regions next summer to test her efficacy against 
the polar ice. She has been furnished with a new, 
longer and more powerful stem, which it is supposed 
will enable her to break through ice of enormous thick- 
ness. 

A solid mass of finest gray granite, measuring 68 
feet long, 20 feet wide, and 14 feet deep, has been 
successfully blasted at the De Lank quarries, Bodmin. 
The weight of the block is about 1,400 tons. It is now 
being cut up into blocks averaging five tons each, 
which will be used in the erection of the new light- 
house off Beachy Head. 

The Berlin International Exhibition for Fire Pre- 
vention and Fire Protection is to be held in June and 
July of this year in commemoration of the fiftieth an- 
niversary of the. organization of the Berlin fire brigade. 
The United States easily leads the world in fire pro- 
tection if not in fire prevention, and it is to be hoped 
that our inventors will be adequately represented. 

A workman in a German chemical works has in- 
vented a substitute for coal, which costs about 25 cents 
per 220 pounds to manufacture. Peat is the basis of 
the fuel. It gives out great heat, burns with a bright 
flame, and leaves no slag and only a small quantity 
of white ash. The peat is dried, ground by machinery, 
mixed with chemicals, and pressed into brick shape. 

A patent recently granted gives the following for- 
mula for a metal-cleaning composition: Pure water, 
1 gallon; potassium carbonate, 1 ounce; potassium 
cyanide, % ounce; sodium carbonate, % ounce; chlo- 
ride of sodium, 1-10 ounce. The solution is used at the 
boiling point, and a strong electric current employed. 
A formation of gas takes place, which immediately 
separates all grease or other impurities from the ob- 
ject exposed and renders it chemically clean. 

A large amount of money is being spent on the 
National Tehuantepec Railroad, which has been leased 
by the Mexican government to English contractors. 
Five thousand men are now employed on the railroad 
construction work and the harbor improvement works, 
and more than twice this number could be utilized, 
and a thousand Chinese are now on their way to Mex- 
ico to work on the road. The railroad is being rebuilt 
all the way from Coatzacoalcos, the Atlantic terminus, 
to Salina Cruz, the Pacific terminus. New eighty-pound 
steel rails are being put down, and twenty thousand 
redwood ties from California are being placed under 
the rails. There are also many native mahogany and 
ebony ties being used on the road. 

Since 1890 seventy-three accidents have occurred 
with water-tube boilers in the French navy, of which 
number forty-four were due to rupture of the tubes, 
says The Engineer. Seventeen of the tubes which 
failed were in the bottom row. Six fractured tubes 
belonged to the second or third row from the fire, 
while on the top row, where the evaporation is com- 
plete, there were six tube collapses, eighteen more 
being credited to the intermediate rows. Thirteen 
of the accidents were traceable to abnormally low 
water level, and bad circulation accounted for six of 
the others. Six tubes split because they were worn 
out, and six because they were defective. 

The Japanese government propose in future to con- 
struct their own battleships and to manufacture their 
own armor plates. They are projecting enormous ship- 
yards and the installation of modern plant. Tenders 
ave been issued for the machinery for the manu- 
facture of armor. This decision is rather disconcert- 
ing to the big shipbuilding firms of Great Britain 
and the armor-plate manufacturers of Sheffield, since 
some of the largest and most recent additions to the 
Japanese fleet have emanated from the English yards. 
The armor-plate manufacturers have received millions 
of dollars during the past few years for the supply 
of armor plates. In the largest Japanese battleships, 
such as the "Asahi," there are no less than 3,000 tons 
of steel protection which cost over $500 per ton. 

The trustees of Purdue University are recognizing 
the fact that certain classes of locomotives will soon 
be thrown into the scrap heap to make way for later 
and more economical types, and they desire to pre- 
serve good examples of the disappearing types, and the 
university authorities have asked for the co-operation 
of railway companies. The proposition which the 
university makes is a most liberal one. It offers to 
meet the transportation charges and to care for the 
locomotives thus deposited, which will still be owned 
by the railroad company. Three engines have so far 
been secured. One of them is that class of engine 
which first performed the transcontinental trip; the 
second is of the B. & O. camel-back type; the third is 
an English engine which was exhibited at the World's 
Fair of 1893, which has since been in the possession of 
the Chicago, Milwaukee & St. Paul Railway. A suitable 
museum building will probably soon be provided. 
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A rchneologlcal News. 

The walls of Avignon are threatened, and the coun- 
cil has voted to destroy a part of them. 

A special organ devoted to the papyri has been start- 
ed. It is the Archiv fur Papyruserforschung, and Prof. 
Wilcken, of Wiirzburg, is the editor. 

A Roman chariot has been found near Philippopolis, 
Bulgaria, in a tumulus. All the metal parts of the 
chariot and the harness were found, as well as arms 
and human remains. 

It is reported that a wealthy resident of Baltimore, 
a collector of pictures, has bought the Madonna of the 
Candelabra, of Raphael, at a very high figure. It is a 
superb picture, and is in a good state of preservation. 

Mr. Lacey has reported a bill to provide for the set- 
ting aside of a "Cliff Dwellers' National Park" in New 
Mexico. The nearest railroad station to this proposed 
park is at Espanola, on the Rio Grande Railway. 

Material from the excavations at Copan, in Hon- 
duras, is steadily accumulating at the Peabody 
Museum, Cambridge, Mass. The museum has been able 
to complete in this prehistoric city its investigations 
of the great hieroglyphic stairway on the face of the 
pyramid. Molds have been made of all the steps, with 
their carvings and inscriptions. 

The Baptistery of Florence is being restored. A year 
ago the Cathedral authorities thought that the building 
looked too old, and ordered it to be cleaned with pumice 
stone, thus removing the rich, velvety color which ren- 
dered it so charming. The Cathedral authorities also 
desired "to clean" the base of the Campanile. Foreign 
public opinion is being aroused. The bud taste and 
vulgarity of the modern Italians are never shown to 
greater disadvantage than when some building is sin- 
gled out for barbarous restoration. 

Greek divers who have explored the sea bottom near 
the island of Cerigo have made discoveries of no little 
interest, both to the archaeologist and the artist. Mar- 
ble and bronze statues, fragments of vases, pieces of 
wood from some vessel, have been found, which indi- 
cate that here a trireme, laden with art-treasures and 
bound for Rome, was wrecked. Lucian, moreover, in 
his story of Zeuxis, mentions a vessel which Sulla had 
laden with statues and sent to Italy, and which foun- 
dered on these very coasts. Whether the vessel discov- 
ered be that referred to is questionable. The coinci- 
dence, however, is certainly remarkable. 

Among the pieces brought to the surface may be men- 
tioned the bronze head of a boxer or wrestler, and 
particularly the marble statue of a bending youth, 
which probably ornamented the pediment of some 
temple. The upper part of the statue is in an admir- 
able state of preservation. The head and trunk are 
entirely intact. The two hands have also been recov- 
ered, one of which, still unfinished, is a veritable mas- 
terpiece. Although the statue has not been everywhere 
finished with equal care, it is nevertheless a work of 
art, remarkable for its rare grace and beauty. 

The fall of two of the stones of the outer circle of 
Stonehenge, on the last evening of the nineteenth 
century, directs attention to the necessity for at once 
taking steps to preserve this remarkable phehistoric 
monument. The stones ought to be replaced while 
their original positions are clearly remembered, and 
before public interest in their fall has subsided. An 
engineer, writing to The Times, suggests a method of 
undermining the stones and imbedding them in a foun- 
dation of concrete or cement. 

The Rev. Dr. William C. Winslow, vice-president of 
the Egypt Exploration Fund, says that in addition to 
the papyri from Oxyrhycus presented by the society 
to several universities, there is a valuable lot of forty- 
three papyri from several sites which have been re- 
ceived for distribution, largely treating of business 
and civil matters in the first centuries of our era. 
Among seven papyri for Columbia is a tax collector's 
returns, showing items and how the collectors made 
returns in A. D. 196. These were poll taxes in A. D. 
122. In the papyrus for Hamilton College is the re- 
ceipt for a voter named Philoxenus. One . of two 
papyri for Vassar College is the official notice of the 
birth of a son from Ischyras and his wife, Thaisarion, 
A. D. 150, which is valuable for comparison with 
papyri at Berlin, which show how registry of births 
was then made. Of six papyri for Princeton one is a 
return of house property, A. D. 131, from Sambous 
to Dius and Herodes, keepers of the registry of prop- 
erty. The rise of the Nile was the greatest annual 
event, and upon it taxes were calculated. Hence one 
of the six papyri sent to Johns Hopkins, treating of 
the unwatered land tilled by Ptollarous, A. D. 163, is 
peculiarly interesting. She declares that her field at 
Euhemeria did not get the water. Her plea in a word 
is: "No crops, no taxes." 

Our consul at Rouen considers that there is a great 
future for ice making machinery, refrigerators, ice 
cream freezers, electric fans and kindred articles in 
France. Rouen, with a population of 150,000, has no 
ice plant. 
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BALLOONS AT VINCENNES. 
The illustrations presented herewith are reproductions of 
photographs taken at the first aeronautical concours held dur- 
ing the recent Paris Exposition at Vincennes. Prom the 17th 
of June to the 9th of October, 156 balloons, all of French make, 
varying in gas-capacity from 3,000 cubic meters (105,945 
cubic feet) to 350 cubic meters '12,360 cubic feet) were exhib- 
ited at the aerostatic park of the Exposition, and made ascents 
with 327 passengers. Never were so many balloons collected 
in a single spot. To fill the numerous gas-bags 196,927 cubic 
meters (6,993,862 cubic feet) of gas were required. One hun- 
dred and fifty-eight ascents were made without any accident. 
On September 16, twenty-six balloons, inflated with 23,311 
cubic meters (823,228 cubic feet) of gas, were sent up from 
the grounds. This was a noteworthy day at the Exposition 
so far as the number of balloons was concerned. The record 
for the longest balloon ascension is held by MM. Henry de la 
Vaulx and Castillon de Saint-Victor, who remained in the 
air for 35 hours and 47 minutes, and landed in Russia after 
having traveled 1,935 kilometers (1,202 miles). It has been 
suggested that the aerostatic park at Vincennes be preserved; 
but a permanent park could be maintained only by holding 
each year a concours somewhat on the order of the auto- 
mobile and bicycle shows which have made Vincennes a fa- 
vorite resort for sportsmen of late years. For the photographs 
reproduced here- 
with, and our in- 
formation, we are 
indebted to M. Louis 
Bereau, a well- 
known aeronaut, 
who, on the ever 
memorable 16th of 
September, made a 
15 hour ascent. 
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A BALLOON ASCENT. 




THE AEBOSTATIC PARK AT VINCENNES. 



A NEW FILE- 
DRIVES. 

The Chicago, Mil- 
waukee and St. Paul 
Railway Company, 
finding it necessary 
to employ a pile- 
driver which could 
be utilized, not only 

in connection with the ordinary maintenance of 
bridges, but also in times of emergency, intrusted 
one of its engineers with the task of designing such 
a pile-driver. Mr. Willies E. Smith, of the Engineer- 
ing and Bridge-building Department of the road, Chi- 
cago, 111., recently patented a machine which fully 
answered all requirements. The improved driver can 
be ursd in renewing old piles, as well as in quickly 
repairing breaks in a burnt or injured bridge. In the 
latter emergency it is necessary that, without track- 
supports, the pile-driver should be able to reach far 



enough ahead to drive a bent to support the further 
end of a set of stringers, so that when rails have been 
laid on the newly- driven portion, the pile-driver can 
advance to drive the piles for the next bent. On the 
Chicago, Milwaukee and St. Paul Railway pile-driver, 
designed by Mr. Smith, this extension has been se- 
cured in a very simple and ingenious manner. 

For the pile-driver in question a 45-foot car is em- 
ployed, two extra truss rods being placed under the 
car to prevent sagging, and the transoms of the- truck 
being extended beneath the outer sill of the car-body. 



To the top of the transoms a heavy plate carrying a jack- 
screw is riveted. The screw can be turned up against the 
car-sill to prevent side-tipping. Only when the leaders are 
swung far out from the center of the track are these jacks 
needed. In order that the pile-driver may be coupled to any 
train, the leaders are so proportioned that they do not project 
beyond the car when lowered, and the driving deck is equal 
in length to the car. The highest point of the pile-driver it- 
self is 16 feet 8 inches above the top of the rail. 

By means of a capstan connected by chain gearing with 
a sheave at the center of the driving-deck, a vertical shaft 
is operated provided with a pinion which engages a rack 
along the side of one of the center car-sills. Thus the 
driving-deck is moved. In order to permit a back and forth 
and a swinging movement, an intermediate deck is provided, 
between the 5-inch channels of which are located a number 
of 5-inch wheels traveling on 1 inch plates secured to the top 
of the car-sills. 

In order to raise and lower the leaders a novel construction 
is employed, which comprises a pair of quadrant rockers 
forming part of the framework of the leaders. As the 
rockers pass, from a horizontal to a vertical position, they roll 
on the deck, and elevate the leaders. 

The leaders are supported at the apex of a four-cornered 
tower, 20 feet above the deck. Two legs of this tower consist 

of a pair of angles 
over the front cor- 
ner of the deck, 
and an oblique lad- 
der behind, and are 
matched by two 
members serving the 
same purpose. The 
fixed portion of this 
tower is the "A" bent 
in front, the rockers 
with their radial 
struts, the platform 
seven feet above the 
deck, and two rear 
braces from this 
platform up to the 
apex of the tower. 
That portion of the 
rear braces which 
extends from the platform down to the deck is hinged 
and jointed to permit the rocker to roll back when 
the leaders are to be lowered. Pins are used as con- 
nections. The rear brace folds up like a jack-knife, 
but at no time is the tie between the apex of the 
tower and the deck of the driver entirely broken. 
Hence the leaders and framework cannot clear the 
end of the driver if carelessly raised. 

The tread for the rocker is a T-shape, with the head 
laid on the deck. The rocker itself consists of two 
plates with a filler between, one plate riding on each 



INFLATING XBE GAS BAGS. 




Hg. 2.— DBIVING DECK SWUNG ACROSS THE CAB, 



Fig. 3.— LEADERS BATTERED. 
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side of the upright leg of the "T." So nicely are 
the leaders balanced that with very little power they 
can be moved from either the horizontal or the vertical 
position. 

For extension work the deck of the pile-driver can 
be moved forward until the center of the leaders is 
18 feet beyond the center of the front car wheels. 
The deck is swung by pinions which engage circular 
racks attached to the intermediate deck. At each end 
of the intermediate deck is a segmental rack, and 
at the center is a complete circular rack, by which 
the deck can be swung clearly around. The ends, 
while over the intermediate deck, are partly supported 
and enabled to move freely by rollers; but after 
having swung 
clear, the deck is 
balanced by the 
equal distribution 
of the load. Fig. 
2 shows the pile- 
driver swung at 
right angles 
across the car, in 
which position 
the center of the 
leaders in this po- 
sition is 22 feet 6 
inches from the 
center of the rail- 
way track. The 
weights on the 
deck are so ad- 
justed that the 
center of gravity 
is never outside 
of the 9-foot circle 
on which the deck 
rests. In this po- 
sition a pile can 
be picked up and 
driven with per- 
fect safety. 

Some nine 
years ago Mr. 
Smith found that 
he could dispense 
with the special 
drivers used for 
emergency repairs 
in driving the 
piles for the tem- 
porary support of 
through truss 
bridges by attach- 
ing an additional 
swinging set of 
leaders to the 
head block of his 
regular driver. 
Thus he was en- 
abled to drive a 
pile close to the 
lower chord of a 
through truss 
bridge without 
swinging the deck 
of the driver out 
far enough to in- 
terfere. The 
swinging leaders 
proved so service- 
able that he has 
incorporated them 
in the driver un- 
der discussion. 
Swinging leaders, 
besides dispens- 
ing with special 
drivers, are of 
great value in 
giving the outside 
piles of bents a 
good batter and 
the bents wide 
bases. 

The Smith pile- 
driver is compact, 
easily coupled by 
the usual means 
in every respect. 



FIFTEEN YEARS' DEVELOPMENT OF THE 90-FOOT 
RACING YACHT. 

In pursuance of their commendable policy of satis- 
fying the very natural and perfectly proper public 
curiosity as to what manner of yachts are being 
put afloat for the defense of the "America" cup this 
year, Messrs. Lawson and Crowninshield, the owner 
and the designer of "Independence," have furnished 
the Scientific American with the sail plan of "Inde- 
pendence" which is herewith reproduced from the 
original blue-prints. At the same time, by the courtesy 
of J. Beavor Webb, the designer of the famous old 
"Genesta" and "Galatea," we are enabled to present 
the sail, sheer and deck plans and midship section 
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FIFTEEN YEARS DEVELOPMENT OF THE 90 FOOT RACING YACHT. 
As shown by a comparison of "Galatea" (cutter, 1886) and "Independence" (cutter-sloop, 1901). 

(Reproduced by the courteey of the designers, J Beavor Webb and B. B. Crowninshield, from the original working drawings.)' 



with a train and is self-contained 
The leaders can be raised and low- 
ered by men on the car. The driver will drive piles 
in all places and under all the conditions encountered 
in railway service. 



Adopts Baggage Check System. 

The Great Eastern Railway, of England, will intro- 
duce the baggage check system on its lines on June 
1. A small fee will be charged, but the adoption of 
the system by the passengers is optional with them. 
The Caledonian Railway is having thirty large steel 
cars built at Leeds and twenty in America with the 
Object of comparing results. 



of the latter yacht, these plans being also reproduced 
from the original working drawings. 

It will be fifteen years ago this summer since the 
90-foot cutter "Galatea" (her actual water-line length 
was 87 feet, but she classes with the 90-foot 
"Independence") came across the Atlantic to make 
the second attempt on the part of the typical 
English cutter to secure the "America" cup. She and 
her sister the "Genesta" may be said to have opened 
the latest period of the cup contests, a period which 
nas been far the most brilliant in the history of this 
memorable and long-drawn-out struggle. Although her 
genial owner, Lieutenant Henn, one of the most thor- 
ough English yachtsmen that ever crossed the water, 
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sailed "Galatea," not merely in the cup races, but 
throughout the yachting season of the following year, 
she did little to add to the prestige of her predecessor, 
"Genesta," whose performance stands to day as the most 
creditable among the many English yachts that have 
competed for the cup. We have chosen the "Galatea," 
however, for this comparison, because on the basis of 
water-line length, by which the modern racing yacht 
is classed, she lends herself admirably to comparison 
with the 90-foot "Independence" of 1901. In our draw 
ing, the cutter of 1886 is thrown in shadow upon the 
cutter-sloop of 1901, and the two drawings being ex- 
actly to the same scale, they tell the story of the 
development which has been taking place during the 

past decade and a 
half better than 
would a whole 
volume of verbal 
description. 

Speaking in a 
general way, it 
may be said that 
among the many 
conditions sur- 
rounding the cup 
contests, there is 
only one, at least 
as regards the di- 
mensions of the 
yachts, that is 
strictly negative, 
and this is the 
rule that neither 
yacht must exceed 
90 feet in length 
on the water-line. 
They may be as 
deep, as broad, as 
long on deck, as 
their respective 
designers may 
care to make 
them, but in 
length, while they 
may be many 
feet less than 
they must not be 
a fraction of an 
inch over, 90 feet. 
Subject to this re- 
striction, then, 
the problem is to 
design a yacht 
which shall carry 
a maximum 
amount of sail 
upon a hull that 
shall have the 
smallest possible 
displacement and 
wetted surface, 
and shall present 
the easiest form 
to drive through 
the water. At the 
time of the "Gala- 
tea" - "Mayflower" 
races, the Ameri- 
can and English 
yachts were wide- 
ly different in 
form, the English 
cutter being of 
narrow beam and 
c o n s i d e rable 
depth of body, the 
American sloop 
being of shallow 
draught and great 
beam, and depend- 
ing upon the mov- 
able centerboard 
to give her the 
proper lateral 
plane when sail- 
ing by the wind. 
The initial stabil- 
ity of the sloop 
was large, the center of buoyancy moving out rapidly 
to leeward as the vessel heeled, and thus automatically, 
as it were, maintaining the margin of stability. In 
the narrow cutter, the initial stability was small, the 
center of buoyancy moving to leeward but little as 
she listed, although the righting moment increased 
rapidly with every increase in the angle of heel. On 
equal displacements, the greater initial stability of the 
sloop enabled her to carry a considerably larger sail 
plan, and hence in light winds she was invariably 
faster than the cutter. At higher speeds, however, 
the finer form of the cutter showed to advantage 
against the bluffer lines of the sloop; there was less 
■wave-making resistance and, hence, in the second race 
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between "Genesta" and "Puritan," which was sailed 
in a piping breeze, the cutter was practically a match 
for her shallower-bodied competitor. 

The narrow beam of the cutter was due to an Eng^ 
lish rule of measurement which put a heavy tax upon 
beam, but none upon draught. As soon as this was 
removed, and a rule of measurement based on water- 
line length and sail area substituted, the English 
designers reverted to the more generous breadth of the 
original cutter type, the "Thistle" having a beam of 
20 feet 3 inches to a length of 86 feet 6 inches, as 
against the "Galatea's" beam of 15 feet on a length 
of 87 feet. The "Valkyrie II." of 1893, which, with 
her sister the "Britannia," may justly be termed the 
type from which the modern racing craft has sprung, 
showed on a water-line length of 85 feet, a beam 
of 22 feet 6 inches, and a depth of 17 feet 6 inches. 
Simultaneously with this lowering of the lead and 
widening of the beam, the forefoot was cut away, the 
sternpost and rudder brought well forward of the 
after end of the water-line, with the result that the 
wetted surface and, therefore, the frictional resistance 
of the yacht was considerably reduced. 

On the American side, development had been in the 
direction of deeper draught and a lowering of the 
center of gravity, until in "Vigilant," the competitor 
of "Valkyrie," we see a boat with the enormous beam 
of 26 feet and the deep draught, for a sloop, of 13 
feet 6 inches. With such a draught it was evident 
that the days of the centerboard were over, and in 
the next yacht, "Defender," Herreshoff produced a 
keel boat of similar contour to "Valkyrie," but with 
even 2 feet greater draught than that yacht. It was 
at the time of the "Valkyrie"-"Vigilant" races that the 
forward and after overhangs of the racing yacht began 
to be carried out far beyond the load water-line, and so 
great has been the development in this direction that 
in the "Independence" we have a forward overhang 
of 27 feet 5% inches and an after overhang of 23 feet 
5 inches. These exaggerated overhangs have the ad- 
vantage of compensating for the increase in beam, 
(compare the deck plans of "Galatea" and "Inde- 
pendence") by permitting the fore-and-aft lines to be 
practically as fair and easy as those of the old cutter 
type. 

It will be seen in the comparison of the midship 
sections that the modern yacht embodies two points 
of excellence of the cutter and sloop, for it has the 
low center of gravity of the one and the high center 
of buoyancy of the other. The bottom of the lead of 
the "Independence" is 6 feet 6 inches lower than 
that of "Galatea" and her beam is 8 feet 5 inches 
greater. Thanks to her great length, her lines are at 
least as easy, and by carrying the flat floor of the 
hull well out into the overhangs, Mr. Crowninshield 
has secured the unmistakable advantage that when the 
yacht is heeled, even in a moderate sailing breeze, 
she lengthens her water-line from 90 to 105 feet. The 
cutter, on the other hand, lengthens but little; as will 
be seen by comparing the listed water-line of both 
yachts. The comparison is not made on the same 
degree of inclination, for the reason that the relative 
tenderness of the cutter would cause her to heel about 
30 degrees in a breeze which would only incline the 
cutter-sloop by 20 degrees. With her straight stem 
the cutter, of course, gains nothing when heeled for- 
ward and her gain aft, at the given inclination, is not 
more than a couple of feet. 

In considering the form of "Independence," as 
shown from the midship section, we must bear in mind 
not only that she possesses all the initial stability of 
the sloop type due, as we have seen, to great beam 
and shallow body, but that the height of the 'center 
of buoyancy, when the yacht is heeled, is increased by 
the great lengthening of the water-line and conse- 
quent submersion of the full ends of the yacht, as 
shown in the plan of the listed load water-line. Under 
20 degrees of heel, the center of buoyancy of the sub- 
merged portion of the hull moves out to leeward until 
it is 2.75 feet from the vertical axis of the boat and 
only 2.83 feet below the normal water-line. Compared 
even with "Columbia" she shows in this respect a re- 
markable gain; and it is probable, moreover, that the 
center of gravity of the boat is lower than that of 
the last cup defender. That this is the case is sug- 
gested by the fact that "Independence" will spread 
1,476 square feet, or 11 per cent, more sail that "Colum- 
bia," although the displacement of the latter vessel is 
greater. 

The increased power of the cutter-sloop over the cut- 
ter is not, however, to be all attributed to form 
and disposition of weights; for a corresponding gain 
has been made both in the materials and methods 
of construction. Looking at the hulls of the two boats, 
as shown in outline and in shadow, it is seen that 
although her displacement is less, in bulk or cubical 
capacity "Independence" is enormously larger than 
"Galatea." She is 39 feet longer on the deck, 8% 
feet greater in beam, her deck area alone being 2% 
times as great as that of "Galatea." Although nominal- 
ly in the same class by virtue of her water-line length, 
"Independence," measured by her actual superficial 
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area, is a vastly bigger boat. The same disparity is 
present in the spars and sails. Nevertheless, as will 
be seen from our comparative table of dimensions, 
the total weight of the hull, spars, rigging, sails, etc., 
of the bigger boat is less than that of the cutter by 
8.9 tons, or 11 per cent — a structural paradox which 
tells more eloquently than words the story of the ad- 
vance which has been made during the past fifteen 
years, not merely in the quality of the materials them- 
selves, but in their scientific adaptation to the prob- 
lem in hand. Doubtless "Galatea" as designed by 
Webb embodied the latest ideas in the way of lightness 
of construction known at that date to the naval 
architect. Her hull was of steel, but the deck was 
wood-planked, and the spars were solid throughout. 
Although she was lightly constructed, as things went 
in those days, nothing was sacrificed to the determina- 
tion to make her a perfectly stanch and seaworthy 
vessel; and doubtless to-day she could snug down and 
thrash her way, without starting a rivet or loosening 
a spar, through a gale that would send "Independence" 
or in fact any of this year's 90-footers to the bot- 
tom. Still, the "America" cup contests are not sup- 
posed to be, or, at any rate, have had the luck never 
as yet to be sailed in a gale of wind. Therefore "In- 
dependence" is a perfectly proper and legitimate craft 
for the work she is called upon to do. Allowing then 
that stanchness has been somewhat sacrificed to light- 
ness, as compared with the cutter, we may still attrib- 
ute the remarkable lightness of "Independence," both 
in hull, spars and sails, to the far greater strength per 
unit of weight of her materials of construction, and 
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THE SLATER LUBRICATOR 

to the great care which has been exercised to dispose 
this material to the best structural advantage. To 
particularize, we may mention the substitution of 
nickel-steel framing and Tobin bronze plating for the 
mild steel frames and plating of the "Galatea;" the 
substitution of steel and aluminium plating for the 
heavy wood deck; and the use of plough steel, having 
a strength that runs pretty close to 100 tons to the 
square inch, for the standing rigging; and the substi- 
tution of hollow steel and hollow wooden spars for 
the solid pine sticks which were used on the earlier 
boat. 

It must be confessed that the sail plan of the "In- 
dependence" is very impressive. We were prepared 
for an increase over that of the last contestants, but 
not for such an increase as this. The ring or cap 
of the mainmast is 108 feet and the topmast is 150 feet 
above the deck, while the head of the topsail will be 
172 feet 7 inches above the same level. What these 
dimensions are can best be realized when it is stated 
that were "Independence" to range alongside the 
center of the Brooklyn Bridge, the topmast would 
be level with the passenger foot-walk, while the peak 
of the club-topsail would tower 20 feet above the top 
chord of the trusses. Compared with "Shamrock" and 
"Columbia" it will be noticed that the gain in sail 
area has been in the direction of greater height. The 
base line from end of bowsprit to end of boom is only 
3% feet greater than that of "Columbia," and is, in- 
deed, 4 feet less than that of "Shamrock." In height, 
however, there is a gain of 11 feet, over "Columbia" and 
not less than 17% feet over "Shamrock." The English 
yachting journals are crediting "Shamrock II." with 
a base line of 185 feet which is exactly that of "In- 



dependence," and a mast measurement of 148 feet. It 
is not stated whether this measurement is over all or 
whether it is from the deck. The "Shamrock's" boom 
is given as 112 feet or 3% feet longer than that of "In- 
dependence," but as the measurement from the for- 
ward side of the mast to end of bowsprit of "Shamrock" 
is said to be 71 feet, as against 74.5 feet in "Indepen- 
dence," it is evident that the mast of "Shamrock" is 
to be placed several feet further forward and that she 
will probably show a larger area in her mainsail. 



AN IHFBOVEHENT IN LUBRICATORS. 

Our illustration represents a simple lubricator, by 
means of which the lubricant is kept warm and flow- 
ing to insure a thorough lubrication of the parts. The 
inventor of the lubricator is Charles Slater, 76 Com- 
mercial Street, Portland, Me. 

The device comprises a jacketed oil-cup, a space 
being provided for hot air to warm the oil. The air- 
space is heated by steam passed through a pipe con- 
nected either with the steam-chest or throttle. The 
steam-pipe passes through the air-space referred to, 
and at its upper end communicates with a horizontal 
mixing-chamber. The connection between the steam- 
pipe and the mixing chamber is controlled by a spring- 
pressed valve. The pressure of the steam passing 
through the pipe is sufficient to force the valve from 
its seat; and the spring seats the valve when the 
steam is cut off. A sight-glass connects the mixing- 
chamber and the oil-cup; and a needle-valve regulates 
the passage of oil from the cup to the mixing-chamber. 

From the mixing-chamber a pipe leads upward and 
then downward into the top of a condensing-cylinder, 
through which cold-air flues pass to condense the 
steam. The water of condensation passes down 
through a pipe leading to the bottom of the oil-cup; 
and the opening at the lower end of this pipe is con- 
trolled by a screw-valve. 

As the steam passes up through the steam-pipe, the 
valve at the upper end of the pipe is forced open by 
the pressure. The steam then passes through the 
mixing-chamber to the condenser, and is condensed. 
The condensation passes down into the bottom of the 
oil-cup and displaces a certain quantity of oil. The 
displaced oil passes up through the sight-tube and 
downward through the steam-pipe to the parts to be 
lubricated. Sediment or water may be removed from 
the oil-cup by a pet-cock. 



Prehistoric mines. 

The prehistoric mines at Hartville, Wyoming, have 
been examined by Prof. George Dorsey, Curator of the 
Columbian Museum, Chicago, who finds that the Indians, 
in addition to working the mines, were also extensively 
engaged in manufacturing various instruments. 
Around the village the ground was strewn with frag- 
ments of flint and partly constructed arrows, lances, 
hammers, etc., showing that the people who worked 
these quarries carried on the manufacture of household 
and warlike instruments near at hand, the finishing 
being done by the women and children, in their lodges, 
while the men were at work quarrying. Dr. Dorsey 
will spend the summer in making further investiga- 
tions. 



The April Building Edition. 

The Building Edition for April is filled with inter- 
esting matter, and the illustrations of houses are of a 
uniform excellence. "The Appellate Court-House, New 
York City," is the subject of an elaborately illustrated 
article. "The National Arts Club, New York City," 
is accompanied by interesting engravings showing the 
gallery and grillroom. The selection of houses at 
various prices is noteworthy. "Why Some Houses Are 
Good" is the editorial. The "Interview" this month 
is with Mr. William A. Boring. The departments are 
filled with interesting matter, including a critical 
review of Mr. Sturgis' new "Dictionary of Architecture 
and Building." 



The Current Supplement. 

The current Supplement, No. 1319, is of unusual 
interest. "The Restoration of the Castle of Milan" is 
accompanied by a number of interesting engravings. 
"The Termination of the Trials of Count von Zeppelin's 
Airship" gives a most graphic account of the interest- 
ing experiments. "Paris Automobile and Cycle Show" 
was written by our Paris correspondent. "The Ander- 
son Ship Railway" describes a new plan. "Thomas 
Henry Huxley" is by Leslie Stephen. "The Distribu- 
tion of Marine Invertebrate Animals" is a lecture by 
Prof. Henry A. Pilsbry, and was specially reported for 
the Scientific American Supplement. 

Content*. 

(Illustrated articles are marked with an asterisk.) 

laibricants, improvement in* 234 

Magnetic observatory 230 

Mails, protection of 227 

M ines, prehistoric 234 

Niasrara power plant* 229 

Patents. Commissioner of* 227 

Pile driver* 232 

Rapid transit extension 2?6 

Steamer, lannchof*. 228 

Supplement, current 234 

Turbine. Plant* 225, 230 

Yacht, development of* 233 



Allen. F. I.* 22"' 

A rchapological news 231 

Backward, a step 2211 

Balloons at Vincennes* 232 

Boiler explosion* 228 

Botanical garden 227 

Building edition. April 234 

Kclipse expedition, government 2211 

Engineering notes. 231 

(Jold mi ning in the Transvaai . . . 230 

Grapes, Hungarian 2*1 

Lake vessels XUti 



H901 SCIENTIFIC AMERICAN, INC. 



April 13, 1901. 



Sf tituiiiit %mtxitm. 



235 



EECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

FORK FOR HANDLING SHEAVES. — 
Lewis C. Sturman, Ninemile, Mont. The pur- 
pose of the invention is to provide a fork es- 
pecially adapted for handling sheaves; but 
also adapted for use as an ordinary pitchfork. 
The improved device has, therefore, in addi- 
tion to the ordinary fork, which is movable 
or may be locked, clamping hooks ot arms, 
which, as the main fork is forced into a sheave 
automatically close around the sheave, means 
being provided for opening the arms at will. 

LAND -MARKER. — Francis M. Engle, 
Sweetwater, 111. This land-marker may be 
readily applied to any seeding or planting ma- 
chine, and has a simple means for raising and 
lowering the land-marker. The implement 
may be operated by a person without leaving 
his seat, thus saving much time and labor. 

HARROW. — John B. Gebhardt, Petersburg, 
Iowa. The novel feature of this invention is 
to be found in a hinge which so connects sec- 
tions of a harrow that they can be extended 
rigidly or folded one on the other to reduce 
the size of the harrow when desired. 



Railway Appliances. 

MAIL-BAG CATCHER.— Christian G. Sor- 
Enson and William T. Alden, Grand Island, 
Neb. The mail-bag catcher which has been 
devised by these inventors is designed to de- 
liver bags respectively from and to a car, and 
to avoid the necessity of throwing the bag 
from the car to the ground, by providing 
mechanism for catching the bag which is de- 
livered from the car and holding it safely un- 
til removed by an attendant. 



Vehicles and Their Accessories. 

WHEEL FOR HORSELESS CARRIAGES.— 
John Caulfield, Brooklyn, New York city. It 
has been the inventor's purpose to provide 
means for enabling the pneumatic or rubber- 
tired wheels of motor-vehicles to grip the 
ground firmly so as to prevent slipping when 
traveling over mud, ice or snow. To attain 
this purpose the wheel is provided with teeth 
or projecting gripping members at each side of 
the rubber tire, which gripping members, if It 
be so desired, may be projected or retracted 
by means of a lever mechanism operated by 
the occupant of the carriage. 



Mechanical Devices. 

MACHINE FOR DRIVING SCREW-EYES.— 
Edmund Sather, Brooklyn, New York city. 
Through the medium of this tool screw-eyes 
can be readily placed in positions which have 
hitherto been reached with difficulty. The 
screw-eyes are held in a magazine and are 
successively fed to an end of the tool and held 
firmly in position while entering the object, and 
conveniently released from the tool after being 
fixed in position. The tool can be operated by 
one hand. 

ANIMAL-TRAP. — James W. Barnes, Bea- 
verton, Ore. This animal-trap is especially 
adapted for trapping moles and gophers, which 
burrow along slightly below the surface of the 
ground. The tripping-bar of the trap may be 
set with its lower end in front of the hole. 
When the gopher finds his way blocked he im- 
mediately begins to stop up the hole, throwing 
dirt down in front of the tripping-bar and go- 
ing back for more until he has accumulated 
enough. By pushing the accumulated dirt for- 
ward, he will move the tripping-bar and re- 
lease detent devices which hold a spear. By 
adjusting the tripping-bar in its connection 
with a trigger-lever the trap can be readily set 
for a long or a short animal. 

WINDMILL. — Robert A. Nicholl, Mar- 
lette, Mich. This direct stroke windmill has 
a head-block which turns in a support, and 
which carries a spindle secured at one side 
of its longitudinal center of rotation. The 
windwheel is mounted to turn on this spin- 
dle, and is provided with an eccentric groove 
in its hub. On the head-block a crank-shaft 
is mounted, a member of which enters the 
groove in the wheel-hub. A pump-rod is lo- 
cated at the center of rotation of the head- 
block ; and an arm is attached to the crank- 
shaft and connected with the pump-rod. Since 
the spindle on which the windwheel is mounted 
is at one side of the center of the pipe through 
which the pump-rod passes, the wheel is capa- 
ble of governing itself ; for when the wind 
reaches a certain height the wheel will swing 
around out of the wind. 

ACETYLENE - GAS GENERATOR. — Will- 
iam G. Ross, Benicia, Cal. This generator has 
in connection with a receiver or gasometer, a 
number of generators and a means for auto- 
matically placing the generator in operation 
after the carbid of a previously operated gen- 
erator has been exhausted. The discharge 
from the generators is automatically controlled 
to conform with the rate of consumption. 

HOISTING OR LOWERING DEVICE FOR 
BOATS. — Samuel Bergstein, Manhattan, New 
York city. The invention is an improvement 
in the class of davits wMch are so hinged as 
to be adapted to swing outwardly into hori- 
zontal position to launoh the boat. Each of 
the davits is hinged to the deck, so that they 
may swing outwardly. The boat hung from 
these davits has a gunwhale provided with 
notches to receive the davits. Tackle detach- 
ably connects the davits and boat for -holding 



the latter immovably on the davits until re- 
quired for service. 

ACETYLENE - GAS GENERATOR. — JACOB 
H. Willers, Manhattan, New York city. The 
generator is arranged automatically to feed the 
carbid into water, to generate gas in measured 
quantities according to consumption and to 
permit the immediate removal of the carbid 
residue without interrupting the working of 
the machine, and without danger of the pas- 
sage of air into the machine or the escape of 
gas therefrom. 

EXERCISING-MACHINE.— Emil R. Ernst, 
Manhattan, New York city. The object of the 
inventor is to provide a device which will not 
only bring into action and exercise all the 
muscles of the body, but will also afford amuse- 
ment and pleasure. With these ends in view 
Mr. Ernst has devised a machine which, when 
manually operated, has a teetering and rotary 
motion. 

BURNISHING-MACHINE.— James B. Caro- 
lin, Newark, N. J. For burnishing cheap 
metal caps, buttons, and like articles without 
the aid of skilled labor, the present burnishing- 
machine is especially adapted. The machine 
has a tool post with a guideway in which the 
burnishing tool slides and turns. The tool- 
post is adjustable to bring the burnishing tool 
into desired angular position relatively to the 
chuck holding the article to be burnished. The 
sliding movement of the burnishing-tool in 
the tool-post is limited by a stop on the tool. 



Miscellaneous Inventions. 

NON-REFILLABLE BOTTLE. — Leon F. 
Bizouarne and Emil Kugler, 34 Rue des Ap- 
pennins, Paris, France. The inventors broadly 
employ the siphon principle to prevent the 
refilling of bottles. A siphon is inserted in 
the mouth of the bottle and controls the flow 
of liquid, the outer end of the siphon-tube ex- 
tending inwardly. The outer end of an air- 
vent extends inwardly beyond the outer end of 
the siphon-tube. 

HAT-STAND. — John F. Kennefick, Crip- 
ple Creek, Colo. This invention relates to that 
class of hat-supporting stands employed for 
the display of hats in show-windows. Mr. 
Kennefick has provided a novel, simple device 
of this character which is better adapted for 
the support of stiff or soft hats in different 
positions than the hat-stands ordinarily em- 
ployed. 

STAYSAIL-RIGGING. — Peter J. McDon- 
ald, Noank, Conn. The purpose of this inven- 
tion is to provide means for mounting stay- 
sails on vessels, particularly the jib-topsails 
of fore-and-aft rigged vessels, so that the sail 
may be set firmly at the luff and held at the 
clew in sue* a way that it will be allowed to 
yield to unusual strain, thus easing the rigging 
and spars, and particularly the topmast. 

SKETCHING INSTRUMENT. — Thomas A. 
McFarland, Chicago, 111. The frame of the 
instrument has two mirrors arranged at an 
angle to each other and provided with a peep- 
hole. The frame can be adjustably secured to 
an inclined drawing-board and held so that 
the larger mirror will at all times be parallel 
to the board. The reflecting angles are fixed 
one relatively to the other. By the employ- 
ment of this device a landscape or an object 
can be easily and accurately drawn on paper 
or canvas. 

PROCESS OF MANUFACTURING LIME 
AND CARBONIC ACID. — Gustaf M. West- 
man, Manhattan, New York city. The object 
of this invention Is to provide a new and im- 
proved process for manufacturing lime and car- 
bonic acid in such a simple and economical 
manner that both the lime and the carbonic 
acid are almost Immediately in condition for 
the market. The process consists essentially 
in passing a mixture of highly-heated carbonic 
acid and steam up through a column of lime- 
stone to expel the carbonic acid contained in 
the limestone and to convert the latter into 
calcium oxid. The expelled carbonic acid is 
then charged with water to cause the heat of 
the carbonic acid to convert the water into 
steam and thereby reduce Its temperature. A 
portion of the cooled carbonic acid charged 
with steam is conducted into a regenerator 
and highly heated and used in turn for ex- 
pelling carbonic acid from the lime. Calcium 
oxid is drawn from the base of the column. 

ANTISEPTIC BROOM.— Oscar S. Kulman, 
Box 209, Savannah, Ga. Mr. Kulman, who is 
well known as the inventor of several anti- 
septic brooms, has made a decided improve- 
ment in the invention with which his name is 
particularly associated. Formerly he em- 
ployed only a single retainer to hold antiseptic 
material. In the present Invention he has 
provided a double retainer, made of two bags 
connected by wires and held in the broom by 
the rows of stitching through the straws, 
which stitching is made to cross the wires so 
that the retainers are held by the stitching. 
The, bags are not perforated by the stitching. 



Hastens. 

KETTLE OR POT -SCRAPER. — Gustav 
Hoffman, Yonkers, N. Y. The pot-scraper is 
a plate having a curved edge and a straight 
and curved edge. A hole in the center offers 
a means for the Insertion of the hand. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title 
of the invention, and date of this paper. 




READ THIS COLUMN CAREFULLY,- You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once und we will 
send your name and address to the party desiring 
the information. In every ease it iw neces- 
sary to give the number of the inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 356.— For manufacturers of ice 

plants. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 357.— For manufacturers of pinking 
machines. 

Motor Vehicles, Duryea Power Co., Reading, Penn. 

Inquiry No. 3->S.--For the manufacturer of the 
" W. & <J." gage glass cutter. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 359.— For machinery for making 
mailing tubes. 

Y-ankee Notions. Waterbury Burton Co.. Waterb'y.Ct. 

Inquiry No. 360.— For manufacturers of gold ex- 
tracting machinery. 

Bras& Cups, Threaded. Bliss Chester Co., Prov., R. I 

Inquiry No. 361.— For ©manufacturers of steel 
springs similar tu t hose used in«large clocks. 

Building Edition for April, 25 cents. 

Inquiry No. 36'i.— For manufacturers of presses 
for pressing sawdust into shapes. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 363.— For a cuff holder which fastens 
to the coat sleeve. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 364*— For a manufacturer of small 
experimental hydraulic pumps. 

Rushton Boats and Canoes. Morris Canoes. The H. 
& D. Folsom Arms Co.. 314 Broadway, N. Y. 

Inquiry No. 365.— For parties who sell an abso- 
lutely water-proof parchment paper. 

SAWMILLS.— Variable friction feed. Send for Cata- 
logue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 366.— For dealers in model chains, 
chain wheels, gears, etc. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St.. N. Y. city. 

Inquiry No. 367.— For parties to make a special 
gas mantle. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co.. 141 Varick St., N. Y. 

Inquiry No. 36S.— For manufacturers of wax im- 
ages of noted persons and. wax anatomical specimens. 

The celebrated " Hornsby-Akroyd " Patent Safety oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 369.— For a machine for peeling 
potatoes, about 150 pounds per day. 

For Sale.— Right to take out foreign patents on my 
invention. Suspender End Attachment, U. S. patent to 
issue May 4, 1901. Address C. H. Dome, Prescott, Ark. 

Inquiry No. 370.— For machinery for manufactur- 
ing twin wooden pocket combs. 

" Why Some ■ Houses Are Good." — April Building 
Edition. 25 cents. 

Inquiry No. 371.— For modelers' tools for pottery 
models. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail. $4. Munn & Co., publishers. ,%1 Broadway. N. Y. 

Inquiry No. 372 — For aluminium manufacturers 

making small tubing: for pencils. 

Wanted.— Skilled artist in mechanical art work. No 
oneneed apply who has not a knowledge of mechanics 
coupled with artistic ability and experience. Address 
Artist, P. O. Box 773, New York. 

Inquiry No. 373.— For manufacturers of lieht 
aluminium or steel taper mandrels for talking machine 
records, also manufacturers of sheet aluminium and 
tubing. 

EF~ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn &, Co., 361 Broadway, 
New York. Free on apDlication. 

Inquiry No. 374.— For manufacturers of stamping 

machines. 

Inquiry No. 375.— For hand dies for making 
puncnings for small motors and dynamos. 

Inquiry No. 376.— For manufacturers of wooden 
mill machinery. 

Inquiry No. 377.— For manufacturers of needles. 

Inquiry No. 37N.— For a machine to make round 
and flat head staples of brass. 

Inquiry No. 37SI.— For manufacturers for mail 

order business. 

Inquiry No. 3S0.— For targets for a mechanical 
shooting gallery. 

Inquiry No. 381.— For parties to make an adding 
machine. 

Inquiry No. 382.— For fans with power generated 
from storage batteries or springs. 

Inquiry No. 383.— For small friction buckles such 

as used oh roller skates. 

Inquiry No. 384.— For the address of the makers 
of lompo board. 

Inquiry No. 385.— For manufacturers of portable 
houses. 

Inquiry No. 386.— For parties to make a patent 
oyster case consisting of wooden outer case and cover 
lined with galvanized iron, and inner case of galvanized 
iron— could substitute aluminium. 

Inquiry No. 387.— For manufacturers of com- 
presed paper for car wheels and wood fiber for mak- 
ing trunks ; also* or manufacturers of aluminium. 

Inquiry No. 388.— For the manufacturers of 
Dewey steel armorfor hose. 

Inquiry No. 389.— For the manufacturers of a 
pulverizer and automatic sampling machine exhibited 
at the World's Fair. 

Inquiry Wo. 390.— For small patent suitable for 
mail order business. 

Inquiry No. 391 .—For folding opera glasses. 

Inquiry No. 3914.— For manufacturers of eyelets 
and eyeleting machinery. 

Inquiry No. 393.— For parties to manufacture a 
new, improved coal-dumping wagon. 

Inquiry No, 394.— For manufacturers *>f gas met- 
ers attachable to gas wells. 

Inquiry *»o. 395.— For manufacturers of malle- 
able iron castings. 

Inquiry N«. 396.— For manufacturers of electric 

furnaces for burning brick. 

Inquiry No. 397.- For manufacturers of an electric 
machine for taking and finishing a tintype at one ope- 
ration. 



Inquiry No. 398.— For parties to make a hair 
clamp of steel wire and ickei. 

Inquiry No. 399*— For a machine for making a 
wire clothespin. 

' Inquiry No. 400.— For machinery for the manu- 
facture of names. 

Inquiry No. 401.— For manufacturers of irons for 
ironing hames. 

Inquiry No. 402.— For manufacturers of auto- 
mobiles with lour seats for carrying twelve people. 

Inquiry No. 403.— For machinery for making 
thread spools. 

Inquiry No. 404.— For manufacturers of rotary 
cement furnaces. 

Inquiry No. 405.— For parties to make a separable 
steel carpenter's square. 

Inquiry No. 406.— For parties making blank knives, 
forks and spoons ready for plating. 

Inquiry No. 407.— For manufacturers of sheet 
copper and brass. 

Inquiry No. 08.— For manufacturers of castings 
for kerosene and gasoline motors suitable for a bicycle. 

Inquiry No. 409.— For parties to forge out bridle 
bits and spurs from spring steel. 

Inquiry No. 410.— For parties to draw brass tub- 
ing to a point about % or % inch long, with the point 
smooth, or a No. 24 wire gage hole in the end. 

Inquiry No. 41 1.— For manufacturers of tools for 
making cigarette boxes. 

Inquiry No. 412.— For a manufacturer or dealer 
in " Mocking Bird " fire alarm whistles. 

Inquiry No. 4 13. —For manufacturers of laundry 
machinery. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information 'on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8153) D. Mc. C. writes: 1. A says 
that a certain amount of gas from water de- 
composed by electricity can be used in a motor 
of some kind (steam or explosive) driving an 
electric water-decomposing apparatus and the 
same amount of gas produced that was used 
to produce it. A. The amount of gas produced 
will depend upon the efficiency of the appara- 
tus. It cannot equal the amount that was 
used to produce it, until perpetual motion has 
become an accomplished fact. We need not 
say that that will never be accomplished. Nor 
do we see any reason why one should think 
that half the amount of gas should be pro- 
duced. Some percentage of the gas can be 
produced. What percent, we do not know. 
2. A says that in decomposing water by elec- 
tricity the gas can be confined in the appara- 
tus as it is produced (like steam in a boiler) 
up to a high pressure. In regard to the first 
question, B says that only half the quantity 
of gas would be produced. To the second, he 
says the apparatus will not produce the gases 
when the pressure is above 15 pounds per inch 
above the pressure of the air. Question 1 — 
How much gas would be produced? Question 
2 — How high a pressure in producing? A. We 
have no doubt that a very high pressure can 
be produced in this way. Whether it was 
ever tried, we do not know. It would be easier 
to try it than to discuss it. 

(8154) B. C. K. asks: Is it true that 
objects exposed to sunlight absorb light which 
is radiated at night, and to what extent? A. 
The sulphides of barium, calcium, and some 
other substances, when properly prepared, have 
the property of shining in the dark after they 
have been exposed to the light. When these 
are applied to a surface as a paint, the prop- 
erty may be made useful. A clock face painted 
with this paint will be visible from all parts 
of a room at night. The property is called 
phosphorescence. The paint loses its luminos- 
ity after some hours in the dark, but regains 
it upon exposure again to the light. Such 
paints have been known for a long time, but 
have not come into any extensive use. 

(8155) F. A. R. asks: I wish to make 
a dry battery. On what do the battery con- 
stants depend? Does the size of both zinc and 
carbon affect the voltage? Is there any rule 
for determining the voltage? A. The amperes 
of a cell depend upon the size of the plates 
and their distance apart, the liquid employed, 
its concentration, in one phrase, the internal 
resistance, and the resistance of the external 
circuit. The voltage depends upon the mate- 
rials used. In a dry cell these are zinc, car- 
bon, and sal ammoniac in solution with water. 
The voltage is about IV2 volts. The voltage 
of a dry cell is the same as that of a Leclanche 
cell. The size of plates has nothing to do with 
the voltage. 

(8156) W. C. H. writes: Please give 
me an estimate of the current that passed 
through my body from one hand to the other, 
under the following conditions : I had hold 
of one leg of direct incandescent line, current 
104 volts 120 amperes, and accidentally 
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touched a bare place in a series arc line, the 
machine having on 56 lamps at 48 volts per 
lamp, and running at 9.6 amperes, one ma- 
chine direct current, 104 volts, 120 amperes ; 
one machine, series arc, T.-H. system, 2,680 
volts, 9.6 amperes, with slight grounds on each 
line. I was "knocked all in a heap," as the 
saying goes, and both hands badly blistered. 
A. The resistance of the human body is a very 
uncertain quantity. Sometimes it seems higher 
than at others in the same person. It cer- 
tainly is not the same in different persons. 
It may vary from 10,000 ohms down to 300 
ohms when the skin is moist. It is thought 
to average 2,500 ohms. If that was your re- 
sistance, you had about one ampere through 
you for a short time. It is not probable that 
you had so much current through you, and 
lived to tell how it felt. 

(8157) P. S. asks: Can you tell me 

what the Edison wax records are made of, or 
of something that will answer in place of the 
above? What is the best mixture to fill a dry 
battery composed of? A. The composition of 
the Edison record cylinders has not been dis- 
closed. There is nothing known which answers 
the purpose so well. Dry cells are filled with 
a mixture of sal ammoniac, water, plaster of 
paris, and often some material to keep the 
whole porous. Kach kind probably has a dif- 
ferent composition. 

(8158) L. E. asks: Does the Toepler- 

Holtz machine get its initial charge from the 
friction of the brushes which rub upon the 
buttons on the plates, or does the machine 
generate electricity as soon as the plates are 
revolved, regardless of any first charge. A. 
The friction of the tinsel brushes upon the 
metallic balls fastened to the revolving plate 
gives to the balls and the brushes charges of 
opposite kind. Thus the machine is made self- 
exciting. Otherwise a charge must be put 
upon the brush from some generator before the 
machine will start. Glass plates revolving in 
the air will not of themselves generate elec- 
tricity. 

(8159) G. P. F., Jr., asks: 1. Why does 

cream rise, being heavier than the remainder 
of the milk? A Cream rises to the top on 
milk because it is lighter than the rest of 
the milk. Cream is an oil, and oil floats on 
water because it is lighter than water. The 
rest of the milk is water, with lime and other 
substances in it. It is, therefore, rather 
heavier than water. 2. Give an example of the 
affinity of chlorine for a metal. Would 
Sb + 2C1 = SbCl., be the proper answer. A. 
Yes. The question calls for a substance which 
combines directly with chlorine. Antimony, 
finely powdered, if sifted into perfectly dry 
chlorine gas, will combine very rapidly with it. 
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00D or METAL 
Workers 

Without Steam Power should 
use oar Foot and Hand Power 
Machinery. Send for Catalogues 
A— Wood -working Machinery, 
B — Lathes, etc. 

SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N.Y. 




ELECTRIC AUTOMOBILE. — DIREC- 

tions, with many illustrations, for making a complete 
machine from two bicycleB are given in Supplement 
No. 1195. Tbe motor and battery are also treated of 
in detail. Price 10 cents. For sale by Munn & Co. and 
all newsdealers. 
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EBASTIAN LATHE CO 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

APRIL 2, 1901, 

AND EACH BEARING THAT DATE. 

[See note at endof list about copiesof these patents.] 



Abrading mechanism, J. M. Nash 

Acid salt and making same, sulfonic, L. O. 

Ilelmers 

Adding machine, W. G. Swan 

Air brake safety appliance, A. Cowper- 
thwait 

Air brakes of railway trains on derail- 
ment, device for automatically applying, 
Lakerda & Nikolajeff 

Air compressor, G. S. Blnckley 

Alarm. See High or low water alarm. 

Alarm system, ,T. H. McCracken 

Album, roller, b\ W. Grant 

Anchor, F. Stuth 

Ant trap, J. Inman 

Atomizer, S. F. Patterson 

Automatic switch, J. \V. Lacey 

Automobile, S. C. Judd 

Automobile driving mechanism, W. Van 
Wagoner 

Axle and bearing, vehicle, P. B. Mathiason.. 

Axle, vehicle, J. I*. Council, Jr 

Baby walker, J. Resetar 

Bale band fasteners, turning tool for, D. 
M. Campbell 

Baling press, R. R. Pace 

Ball and socket fastener, A. F. Raymond.... 

Band stretcher, G. F. Farrar 

Barrels, etc., apparatus for handling, C. W. 
Young 

Basin maker, C. J. Stoneham 

Bearing, antifriction, S. S. Eveland .670,950, 

Bed bottom attachment, J. Hoey 

Bed, dresser and settee, combined folding, 
W. McMall : 

Bed, folding, A. Russell 

Bed spring, D. J. Powers 

Bell ringing device, J. J. Pursley 

Bicycle crank hanger, F. I. Johnson 

Bicycle drive gear, L. Hausmann 

Bicycle frame, J. Railton et al 

Bicycle luggage carrier, O. P. Peterson 

Bicycle steering device, J. H. Graham 

Block signal system for railways, electric, 
H. Shoemaker 

Boat, folding, H. E. Traub 

Boat hulls, construction of, J. W. Moore 

Boiler. See Water tube boiler. 

Boiler bottoms, protector for sheet metal, 
J. McKnight 

Boiler coupling, steam, E. S. Clark 

Boiler furnace, steam, J. O. Morris 

Boiler stand, adjustable, E. Hay ward 

Boiler tube cleaner, Forsyth & Bell 

Bolting machine, gyratory, H. C. Malsness. . 

Bonding pin, L. S. Bacon 

Book, combined poll and tally sheet, J. T. 
Gale 

Book cover, C. H. Bailey 

Book or other case, sectional, E. D. Rob- 
bins et al 

Boot or shoe cleaner, N. M. Powell 

Bottle, J . H . Matthes 

Bottle closure, C. Oarr 

Bottle, mucilage, W. S. Russell 

Bottle stopper, J. & J. A. Butkns 

Bottle stopper, W. J. Cunningham 

Bottles, machine for wiring corks of, R. M. 
& C. E. Chambers 

Bottles, opener for Internally stoppered, 
Lomax & Tomlinson 

Box strap, C. W. Mitchell 

Brake, E. M. Fraser 

Brake, H. L. F, Trebert ,. 



r. A i nM J n nU iai> and Turret Lathes, Plan- 
rOOI anU rOWcr ers, Shapers, and Drill Presses. 
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 



WALWORTH 

PIPE VISES 

are the Heaviest and 

Strongest vises made. 

Renewable Steel Jaws. 

WALWORTH MFC. CO., 

128 TO 136 FEDERAL STREET, BOSTON, MASS. 




There is never any question 
about the quality oi a 

B. F. BARNES 
UPRIGHT DRILL. 

The tool here illustrated is our 20-inch 
Drill, and we guarantee it to drill up to 
1 inch in Bteel and 1M inch in cast iron 
at a good gait and without strain. We 
build larger sizes and will be glad to 
send full data on our entire line to ... 
interested people. 
B. F. BARNES CO., Rockford, 111, 




Gold Stocks Free ! 

Just to introduce our Dig western weekly mining paper 
(7th year) we will send a block of 5 shares full paid and 
non-assessable in a Cripple Creek (Sold Mine -Free. 
You must send us 60c. cash or stamps for a 6 months trial 
sub. to our illustrated weekly paper. Clubs of 5 or mure 
40c. each. Full mining news, Certificates sent by re- 
turn mail issued to you. Cripple Creek is i a wprtd-beat- 
er. Address ItOCltY MOUNTAIN MINER 
(inc.), Denver, Colo. 




BARNES* 

NEW FRICTION DISK DRILL 

FOR LIGHT WORK. 
Has These Great Advantages! 

The speed can be instantly changed from to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its range— a wonderful econouw in time and great 
saving in drill breakage. ICgf" Send for catalogue. 

W. F. & JJfO. BARNES CO., 
1999 Ruby Street, - - Rockford, 111. 



Presses for 
Sub=Press Work. 

Five sizes. Sub-Presses and 
Tools to order. 

IE^" Send for Catalogue. 

SLAKE & JOHNSON, 

P. 0. Box 7, WATERBURY, CONN. 




671,135 

671,152 



671,207 



671,218 
671,044 

671,350 
671,376 

671,246 
671,341 
670,998 
671,348 
671,214 

671,036 
671,112 
671,014 
671,058 

671,180 
671,091 
671,196 
671,065 

670,978 
671,090 
670,951 
671.06S 

671,168 
671,297 
671,233 
671,146 
670,957 
671,019 
671,030 
671,295 
671,049 

671,404 
670,942 
670,995 



671,385 
671,013 
671,055 
671,395 
671,335 
671,347 
671,000 

671,016 
671,041 

671,147 
671,169 
670,993 
671,011 
671,171 
671,263 
671,309 

671,412 

670,992 
671 , 193 
671,164 

671,409 



A GRADUATED Automatic REDUCING VALVE 

Physicians. Surgeons, Jewelers, Dentists. 
Artists, Brewers, Bottlers, etc., in fact all 
users of power require the 

AUTOMATIC REDUCING VALVE. 

Graduated to regulate the pressure exactly 
ami does it automatically. Abso- 
lutely air-tight. No packing. No 
leakage. Handles high or low pres- 
sures or temperatures. Only valve 

, known that retains a uniform low 

pressure independent uf varying high pressure. 
Automatic deducing Valve Co. ,125 La Salle St., Chicago 




LIGHT POWER! 

WHY NOT BTJII^D AN ENGINE? 

We have sets of Cast- 
ings for Stationary 
and Marine Engines 
up to 2 h. p., also sets 
for small Gas Engines 
and Locomotives. All 
are excellent models 
and fine casting, and 
we sell them rough or 
finished. Our engines 
are used for driving 
Lathes, Circular Saws. -=„ — 

Printing Presses, Ceiling Fans, Polishing Wheels, etc 
Our Catalogue shows our line including Boilers, Safety 
Valves Pump s,Whl sties, Water Gauges, etc. .04 stamps. 
SIPP ELECTRIC AND MACHINE CO., PATERSON, N. J, 




BALL BEARING AXLES AND RUB- 

ber Tires.— A paper read before the Carriage Builders' 
National Convention, Philadelphia, October, 1804, show- 
ing the advantage to be derived from tin use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in Scientific American Supplement, No. 
Mil*. Price 10 cents. To be had at this office and from 
all newsdealers. 



improved Microscope for Projection. 

-"*"- New metal 

track plate 
with keys 
to unlock 
s t a nd ar d 
and change 
instantly — 
combining 
also poluri- 
scope and 
s tamo scope. 
New series 
Of projec- 
tion objec- 

flat field, well lighted and clear definition. New sub- 
stase condenser on a new system. Illustrated circular, 
catalogue, etc., free. 
QUEEN & CO., 1010 Chestnut St., Philadelphia, Pa. 




The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail.free. Man- 
ufactured by Consolidated Safety 
Pin Co.. Box 121, Bloomfleld, IM. J. 




Brake systemB, cylinder pressure controller 

for, C. Gulland 

Bridge, rigid suspension, A. V. H. L. Gis- 

clard 

Brush, hair and scalp, H. H. Fox 

Buckle, S. Ganz 

Calcium carbid, apparatus for producing, 

Zimmerman & Prenner 

Calculating machine, D. E. Felt 

Camera, panoramic, P. N. Angsten 

Can Ailing machine, J. R. Brown 

Can forming and soldering machine, W. 

Rubin 

Car body bolster, railway, O. M. Stimson. . . . 

Car bolster, railway, O. M. Stimson 

Car brake, E. G. Nicewaner 

Car brake, railway, E. F. Meyer 

Car, combination, G. Simpson 

Car door, T. Young 

Car, double hopper bottom, G. I. King 

Car, fruit, Bollinger & Dragoo 

Car loader, S. E. Kurtz 

Car mover, S. E. Kurtz 

Car switch operating device, street, J. C. 

Fair 

Car, trolley, L. A. Brod 

Carbonating device, C. H. Bangs 

Carbureter, Barckdall & Woodward 

Carbureter, F. K. Kurz 

Carbureter, E. B. Gallaher 

Carpet beating machine, G. F. Ricker 

Carpet stretcher, P. Briggs 

Carriage or chair, foldable roller, Petter & 

Killian 

Case. See Book or other case. 

Caster, furniture, C. II. McCauley 

Cattle guard, II. W. Steinmann , 

Cattle guard, M. L. Whitehead 

Ceiling scraper, Martelli & Barton 

Chains from cross iron, making, F. W. Wes- 

ner 

Chains from cross iron, machine for manu- 
facturing, F. W. Wesner 

Chuck, A. Weatherby 

Cigarette machine, N. Du Brul 

Closet seat, H. D. Waters 

Clothes drying apparatus, J. T. McLean 

Clothes line protector and stretcher, J. W. 

S. Nyeum 

Clutch, G. F. Blakeslee 

Clutch, friction, A. Leikem 

Coal, apparatus for aerating and feeding 

powdered, A. A. Day 

Cock, boiler blow off, B. T. Letts 

Cock for steam engines, automatic exhaust 

drain, J. McGraith 

Cold storage tank, W. J. Francke 

Compound engine, A. J. Peet 

Concentrator, E. G. Neighbor 

Condenser, J. B. Gossman 

Controller handle attachment, A. H. Arm- 
strong : . 

Converters, controlling rotary, S. W. Man- 
ger 

Conveyer, T. A. Edison 

Conveyer discharging device, endless, J. 

M. Dodge 

Cooking utensil, Haws & Peterson 

Cooling or condensing fluids, J. B. Miller.... 

Coop, chicken, C. II. Canfleld 

Coop, folding, C. V. Fite 

Copying press, F. W. Nurenberg 

Corn cutter, R. E. Poindexter 

Cover for cooking utensils, E. F. Butler 

Crate, J . J. Benson 

Cultivator and planter, combined, J. T. 

Wright 

Curling iron heater, G. F. Fiske 

Dental chair head rest, G. Sibley 

Derrick engine, J. V. Beekman 

Distillation of petroleum, J. T. Davis 

Door, J. W. Rapp 

Door hanging gage, J. H. Stults 

Door securer, D. B. Bauder 

Douche cup, nasal, E. G. Lochmann 

Draft mechanism, P. Brown 671,367 to 

Draw bar rod pocket, J. W. Kenner 

Drill, J. Wlllmann 

Dust from air, apparatus for separating, A. 

G. Warren 

Dynamite, apparatus for making gelatin, E. 

E. Green 

Electric energy, metering, W. C. Fish 

Electric heater, A. R. Leask 

Electric light circuits, automatic protecting 
and detecting device for, H. Etheridge. . 

Electric light shade holder, E. O. Pease 

Electric lighting system, J. A. Mesiroff 

Electric meter, E. J. King 671,282, 

Electric metering system, W. C. Fish 

Electric motor controllers, contact finger 
for, F. W. Garrett 

Electrically controlled switch, E. M. Hew- 
lett 

Electromagnetic brake, Voight & Kusterer... 

Elevator, C. W. Baldwin 

Elevator safety appliance, Brooks & Roth... 

Elevators, automatic stop for electric, A. 
Cowperthwa it 

Elevators, separating head for pneumatic, 
J. B. Schuman 

End play device, A. D. Lunt 

Engine, N. Curtis 

Engine cylinder, jacketed explosive, Fischer 
& Otto 

Engine vaporizing device, gas, J. L. Ash.... 

Engines, electric igniter for gas, J. L. Ash.. 

Engines, incandescent igniting device for 
gas, Thwaite & Mensforth 

Engraving machine, C. W. Pashley 

Engraving machine, II. M. Albee 

Explosion engine, steam generating, L. Ren- 
ault 

Eyeglasses, H. Griffith 

Fabric, making mixed, L. Kick 

Fall board and music desk, C. F. Reeps 

Faucet, C. L. Weihe 

Faucet or tapping bung for tapping beer, 
etc., J. W. Kinsey 

Feed water regulator and low water alarm, 
C. L. Mild 

Feeder, automatic boiler, R. J. Flinn 

Fence, R. W. Jackson 

Fencing, wire, E. F. Shellaberger 

Fifth wheel, C. G. Burdick 

Filter, M. Ruthenburg 

Filter, I. II. Jewell 

Filtering aparatus, oil, W. F. Warden 

Fire engine and hose carriage, electric, 
Whitlock & Harrison 

Fireproof construction, W. White.. 

Fires, extinguishing, F. Shuman...* 

Fish dressing machine, G. Merkle 

Fish grapple, J. P. Pennock 

Fishing line guide attachment, J. P. Len- 
ha rth 

Flax working machine, L. II. Schneider.... 

Floor covering and manufacturing same, P. 
A. Dalley 

Flushing apparatus for low down closets, 
C. Mankin 

Folding box or crate, W. Davy 

Forceps, ligatin, L. Gibson 

Fork attachment, A. J. Colburn 

Form, bust, E. H. Wright 

Fruit gatherer, J. C. Schreder 

Fruit picker, T. Faurest 

Fruit picker, J. W. Gllbreath 

Fruit picker, E. Bevan 

Funnel, J. B. J. Layton 

Furnace gas burner, C. F. Allen 

Fusts electric, W. L. R. Emmet 

Game, tunnel ninepin, W. Senzer 

Garment fastener, W. F. Schmidt 

Gas burner, J. M. Naughton 

Gas engine or motor, G. L. V. Chauveau... 

Gas generator, acetylene, G. W. MacKenzie. 

Gas lighting pilules, production of auto, 
matic, P. Lehmann 

Gate. See Railway crossing gate. 

Glass blowing machine, B. M. Aslakson.... 

Glass rolling apparatus, L. Appert 

Glove for cleansing, polishing, etc., J. T. 
Rowand 

Glutinous article and making same, com- 
posite, W. Painter 

Glutinous compounds, making, W. Painter, 

' 671,228, 

Grain separator and cleaner, D. Best 

Grain shocking machine, W. Russell 

Grease extracting apparatus, J. Delattre... 

(.Continued on page iS7) 



671,13:! 
671,047 
671,:!! 16 

671,008 
671,109 
671,1.1-1 
671 ,392 

671,237 
671,120 
671,119 
671,117 
671,113 
671,173 
670,944 
670,960 
671,178 
671,286 
671,285 

671,210 
671,179 
671,176 
671,042 
671,082 
671,375 
671,197 
670,947 

671,027 

670,937 
670,973 
671,361 
670,935 

671,037 

671,038 
671,252 
671,417 
671,360 
671,422 

671 ,225 
671,306 
.671,219 

671,161 
671,220 

671,291 
670,955 
671,386 
671,116 
671,211 

671,258 

670,289 
671,315 

671,268 
670,989 
671,221 
671,329 
671,015 
671,070 
671,231 
671,063 
671,204 

671,040 
670,930 
671,299 
671,177 
671,078 
670,939 
671,198 
671,261) 
671,346 
671,370 
670,958 
671,099 

671,302 

671,081 
671,273 
671,139 

670,986 
671,195 
670,994 
671,283 
671,272 

671 4 079 

671,278 
670,426 
671.156 
671,411 

671,106 

671,402 
671,287 
671,394 

671,275 
670,945 
670,946 

671,359 
671,092 
671,174 

671,236 
670,988 
671,959 
671,234 
671,153 

671,321 

671,323 
671.374 
671,021 
671,151 
671 , 328 
671 ,003 
671 ,023 
671,098 

670,943 
671,199 
671,240 
671,421 
671,294 

670,961 
671,034 



671,184 
!. 

670,934 
671,333 
671,337 
671,393 
671 ,257 
670,910 
670,953 
671,189 
671,205 
671,322 
670,979 
671,271 
671,172 
671,298 
671,115 
671,160 
671,087 

670,933 

671,100 
671,175 
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VS. 



Industry W/ c 



IF YOU 



Have some money in 
a savings bank or 
have investments that are paying you 
but three or four per cent., WRITE 
TO US and we will show you our 
plan for the investment of your mon- 
ey where it will probably net you 
12 per cent, per annum. 



The United States 
Steel Company 



Has been established for two years, and we 
have one plant which alone cost us $2<so,ooo, but 
it is too small to fill the orders for JUPITER 
STEEL CASTINGS. 

The capital stock of The United States 
Steel Company is three million dollars, divided 
into six hundred thousand shares, with a par 
value of $5.00 each. Kvery share is full paid 
and non-assessable. Three hundred and forty 
thousand shares of this stock have been issued, 
and for sixteen months a dividend of 12 per 
cent, per annum has been paid on the out- 
standing stock. 

The United States Steel Company has the 
sole right to manufacture JUPITER STEEL 
CASTINGS, which are castings of the quality 
of forgings, and the NEAL, DUPLEX BRAKE, 
which is now in use on the system of the Boston 
Elevated Railroad and other roads. See descrip- 
tion, April 6, of this paper. 

To provide further capital for the enlarge- 
ment of their plant, so that they can supply 
the demand for Jupiter Steel Castings and to 
build the Neal Duplex Brakes, the Board of 
Directors have authorized the sale of ten thou- 
sand shares of the treasury stock at par ($5.00) 
per share. 

We will be pleased to send to those who 
are interested in an investment a full prospectus 
of this company, together with a record of what 
has been accomplished in the past two years. 



The United States Steel Company 

143 OLIVER STREET, BOSTON, MASS. 



DEJIANCt MACHINE WORKS 

DEFIANCE., OHIO. U.S.A. 

r-^ BUILDE.P.5 OF -^-f 

l' x HOB. SPOKE.. 7| 
WHEEL, BENDING, 
WAGON, CARRIAGE 
Kr- AND HOOP -y\ 
l x MACHINERY 'i 
LONDON OFFICE 16 ELDON STR 



EVOLUTION OF THE AMERICAN LO- 

oomotive.— By Herbert T. Walker. A valuable serleB 
by a member of the National Railway Museum Commit- 
tee. Tbe locomotive from 1825 to date is described and 
illustrated by careful drawings, great attention being 
given to historical accuracy. 21 illustrations. Scien- 
tific American supplements 1 1 1*J, 1 1 1 3« 1114. 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. 




A USEFUL ATTACHMENT . — —^ 

One of the most useful appliances in connection with 

our 8-inch \_ Precision Lathe is tbe Traverse Mil- 
ler and Grinder which mills and 
grinds work the entire length «f 
lathe. It is invaluable for such 
work as fluting.channeling .groov- 
ing, keyway cutting, etc. Easy of 
adjustment to any angle. The 
finest and moat accurate of work 

can be done with this attachment— none better possible. 

For fluting taps, reamers, broaches, counter bores, etc., 

it is unrivaled. 

FANEUIL WATCH TOOL CO.. Brighton, Boston, Mass. 




Acetylene Generators 

ARE PERFECT. 

Over 10,000 Machines Sold. 

They are endorsed by every user. 

Send for prices. 

Handsom el y i llustrated catalogue. 
District Representatives all over 
the world. 

EAGLE 

GENERATOR 

COMPANY, 

319 N. 4th Street, 
St. Louis, Mo. 
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The Search 
for Work 

Tbe man who can do something 
better tban anyone else doesn't 
search for work. Employers 
search for him. We teach the 
tbeory of engineering and tbe 
trades to men already at work. 
Thousands of onr students have 
secured a 

Salary-Raising 
Education 

i n Mechanical, Electrical, Steam, 
Civil or Mining Engineering* 
Chemistry ; Architecture ; Plumb- 
in it: English branches. 

When writing state subject in 
which interested. 

International Correspondence Schools, 

Box 942 , Scrsnton, Pa. 




ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN 1 BECOME AN ELEC- 
TRICAL ENGINEER?" 

We teach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
Institute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 
iM»t. A, 240-242 W. 28d St., New York. 



TEACH 
YOURSELF 

and do it the easiest way In the shortest possible time. 
The shortest cut to success in tbis line is to practically 
bring a telegraph office and expert operator to your aid, 

and this you do when you 

buy an 

J) 




TELEGRAPHY 




OMNIGRAPH 



■It is a handsomely finished 
teleeraph set-Key, Sound- 
it. applied for. er and Transmitter — the 
result of twenty years' practical electrical experience. 
No quicker, better, surer way to learn telegraphy. Free 
instruction book with each machine. Seat express pre- 
paid to any address for $4.00 or order through dealer, 
Omnigraph Mfg. Co., 37-43 Cortlandt St., New York. 




THE 
ANGLE LAMP 

"SliCHT 

NEVER FAlLf 

Is not alone wonderful for the fact that It gives a 
light as brilliant as gas or electricity at a low cost, 
but it is also remarkable because of its comparatively 
little heat. As the warm weather approaches, it will 
be found the one light that can be used with absolute 
comfort. It never smokes, smells or gives any trou- 
ble, and many thousands of them are in use. Unlike 
Some new systems, notably gasoline, it is absolutely 
Safe under all conditions. Our catalogue M.M. shows 
all styles from $1.80 up. Send for it. 

THE ANGLE LAMP CO., 

76 Park Place, New Yorks 




SOMETHING NEW 

PUNCTURE PROOF 

I SELF-HEALING PNEUMATIC BICYCLE TIRES 



jacui 



yssL 

> o\-\ But to advertise we will send Mi- § 
*> < m one P air only f or * 4.Z5 a/S* 

v A EXPRESS PREPAID 



And yon can thoroughly examine them before 
jou pay a cent. If you are in need of tires, order 
at once, giving size you want, and we will send a 
pair of the best and most durable tires ever made, 
"* .Catalogue sent Free. 



cmctsom. ' 



COR.RANOQIPH 
I FIFTH AV/L. 



Mention Scientific American. 



CONTROL OF FIRE.— VALUABLE PA- 

§er on flre extinguishment. Scientific American 
upplkment 113-1. Price 10 cents. For sale by 
Murin & Co. and all newsdealers. 




ALWAYS READY. 



No tinkering and fussing. "Just a turn of a 
wheel and she works." For perfect power for 
boats there is- nothing made that in any sense 
competes with the 

LOZIER MARINE GAS ENGINE. 

Our 1901 advance catalogue sent free upon request. 

THE LOZIER MOTOR CO.. 

26 WATER STREET, • PLATTSBURGH, N. Y. 



Grinding machine, A. Whitney 671,256 

linn, automatic, E. W. Anderson 671,062 

Uuus, ejector for drop down, G. Ellstrom 670,985 

Hair drier, M. D. Blondel 671,077 

Hame fastener, W. M. Reid 671,000 

Harvester platform, G. A. Whaley 671,006 

Harvester sickle, endless, P. W. Knowles. .. 671,085 

Hat fastener, A. S. Cardella 671,182 

Hat shaping machine, W. B. Blackwood 671,157 

Hay sling pulley, compressing, P. B. Strick- 

ler 671,245 

Head rest, G. Sibley 671,300 

Hearing, instrument for improving the, 

Knudson & Clark 671,138 

Heel, detachable, M. H. Sullivan 671,408 

High or low water alarm, L. W. Gibson.... 671,017 
Hinge, double acting spring, P. D. Ham- 
mond 670,932 

Hitch block, M. C. White 671,074 

Hoe, W. R. Jenkins 671,381 

Hoisting apparatus, A. E. Norris 671,425 

Hoisting bucket, W. Hasz 671,134 

Horse boot, A. Cole 671,308 

Horseshoe, nailless, G. L. Reynolds 671,400 

Hose coupling, E. W. Mitchell 671,166 

Hot air furnace, W. H. Hillyer 671,379 

Ice, making artificial, J. Mlskolczy 671,398 

Incandescent lighting mantle, C. G. Richard- 
son 671,001 

Index and trial balance, A. Templeton . . . . 671,097 
Indigo readily soluble in vats and making 

same, new form of, Knietsch & Seidel.. 671,344 

Inkstand, W. S. Russell 671,170 

Insect trap, W. H. Morgan 670,996 

Internal combustion engine, R. Diesel (re- 
issue) 11,900 

Internal combustion engine, J. A. McLean.. 670,997 
Iron. See Smoothing iron. 

Ironing hoard, P. H. Smith 671,241 

Jar holder, fruit, L. E. Gower 671,319 

Joint. See Rail joint. 

Knob attachment, W. H. Gonne 671,018 

Label attaching machine, W. S. Sherman.. 671,005 
Labeling cans, bottles, Jars, etc., apparatus 

or machinery for, E. Rankin 671,352 

Lace fastener, shoe, W. L. Myers 670,965 

Lacing stud setting machine, I. F. Peck 671,293 

Ladder and table, extension step, Shaw & 

Brownlee 671,004 

Lamp adjuster, incandescent electric, L. A. 

Carpenter 670,949 

Lamp conductor and contact, electrical glow, 

J. A. Halford 671,338 

Lamp, incandescent electric, C. R. Camp- 
bell 670,927 

Lamp, vehicle, W. S. Kirk, Jr 671,383 

Lap switch, Darwin & Barber 671 ,310 

Last, A. G. Fitz 670.954 

Lasting machine, A. E. Stirckler 671,356 

Lathe, Lodge & Pease 670,962 

Leather rolling machine, W. W. Whiting.. 671,255 

Leather skiving machine, J. R. Scott 671,072 

Leather stretching toggle, Robertson & Ken- 
dall 670,969 

Ledger, balance, W. E. Savage 671,094 

Lens, C. Graf 671,066 

Letter box, J. Kinnen 671.343 

Letter press, G. E. Clarke 670,982 

Life saving apparatus, A. R. Ferguson 671,16.'! 

Life saving apparatus, J. M. Donvig 671,185 

Line roller, R. J. Goerner 671,048 

Liquid and solid separating machine, A. G. 

& R. J. Logemann 670,963 

Loading or unloading apparatus, J. F. 

White 671,122 

Lock. See Safe deposit lock. 

Lock, C. A. Cardot 671,064 

Locomotive, O. M. Campbell 671,159 

Loom for weaving gauze fabrics, Brauch & 

Wellen 670,981 

Loom, gauze, T. A. Robinson 671,148 

Loom warp stop motion. Baker & Kip 671,203 

Loom weft replenishing mechanism. Baker 

& Kip 671,202 

Lubricating journal bearings, T. A. Edison. 671,314 

Lubricator, E. D. Bangs 671,124 

Machinery, locking device for parts of, W. 

C. Fischer 671,274 

Mantel, T. R. Price 671,145 

Mat cutting machines, attachment for oval 

or square, J. N. Cunningham 671,208 

Measuring instrument, C. S. Jameson 671,279 

Merry-go-round, A. J. Watts 671,251 

Meter. See Electric meter. 

Milk can, E. C. Seaman 671,150 

Miter box, M. A. K. Shotwell 670,941 

Miter box, B. B. Young 671 ,304 

Mold clamp, G. W. Packer 671,057 

Molding machine guard attachment, Hout 

& Grothus 671,212 

Molding plant, J. G. Johnson 671,137 

Mop, A. J. Cochran 671 ,104 

Mop wringer, F. Hoffman 671,136 

Motor control system, C. E. Barry 671,259 

Mount or case for natural history specimens, 

H. F. Libby 671,396 

Mower, V. J. Long 671 ,024 

Mower attachment, W. A. Sander. 671,238 

Mud guard, J. B. Hixon, Jr 671,320 

Musical instrument, wind, W. P. Smith.. 671,060 
Musical instruments', adjustable tune-sheet 

support for, E. Klaber 671,217 

Musical instruments, automatic loud or soft 
pedal mechanism for self-playing, E. 

Klaber 671,216 

Musical instruments, pneumatic self-actua- 
tor for, H. Schwesinger 671,239 

Mutoscope, stereoscopic, C. F. Jenkins.... 671,111 

Necktie holder, I. Stelnau 671,243 

Oil can, etc., F. J. Deverall 671,313 

Oil washer and filter, C. R. Morgan 671,054 

Ore concentrator, A. Fritsch 671 ,276 

Ore concentrator, J. H. Miehelsen 671,348 

Ore roasting furnace, R. F. Pearce 671,071 

Ores, treating, M. Seligsohn 671 ,389 

Overalls, E. G. Sanders 671,059 

Package tie, M. S. Field 671,110 

Paper bag machine, G. P. Davis 671,266 

Paper box, knockdown, W. G. Chapln 671,012 

Paper roll holder and cutter, H. Hull 671,083 

Partition support, J. W. Rapp 670.938 

Pen attachment, A. B. Crulckshank 671,371 

Pen, fountain, S. J. Meyerpeter 671,026 

Pencil attachment, D. S. Porter 671 ,387 

Pencil sharpener, N. J. Darden 671,130 

Phonograph, multidlsk, J. D. Blagden Oil 305 

Phorometer, Allen & Griffin 6TD.923 

Photograph and mount, R. W. Johnston 671,213 

Photographic print washer, T. White 671,075 

Photographic shutter, W. O. Stanley 671,035 

Picker. See Fruit picker. 

Pictures, producing multicolor, L. Kuhn.... 671,165 

Pile driver, W. E. Smith 671,242 

Pioneer's tool, intrenching tool, etc., P. W. 

C. Douglas 671,107 

Pipe coupling, A. Burmeister 671,158 

Pipe coupling, adjustable, G. M. Brodie 671,366 

Pipe wrench, H. W. Fraser 671,318 

Planter, corn, C. S. Crossley 670,984 

Planter, seed, M. L. Nichols 671,056 

Plow, B. Kemenyfy 671,215 

Plow, walking, L. B. Rough 671,002 

Pocket, garment, F. J. Otis 671,227 

Pole pieces, means for attaching, H. G. 

Reist 671,235 

Pole support, wagon, J. F. Whitman 671,076 

Potential regulator, A. R. Everest 670,952 

Pottery ware, mold for forming handles for, 

W. H. Deidrick 671,415 

Power mechanism, F. Clemens, Jr 671,331 

Power transmitting device, F. Clemens, Jr.. 671,330 

Pressure gage, Purinton & Sweet 670,999 

Printer's block, J. E. Lee -. . . 670,991 

Printing press, A. T. Loyd 671,384 

Printing press, web, W. Spalckhaver 671,061 

Propeller, hydraulic, J. S. Morton . .671,088, 671,089 

Pulley, split, F. C. Rawson 671,031 

Pulp agitator, J. R. Phillips 671,028 

Pulp washing machine, F. A. Franklin 671,188 

Pump, J. S. Morton 671,090 

Pump, compressed air, R. W. Elliott 671,209 

Pump governor, air, S. B. Stewart, Jr 671,244 

Quadrant attachment, notched, W. B. Potter 671,232 

Quicksilver receiver, P. Kaeferle 671,069 

Rail joint, E. & C. G. Wolff 671,201 

Railway crossing gate, automatic, W. A. 

von Ehrenkrook 671,372 

Railway switch, W. Wharton, Jr 671,253, 671,254 

Railway switch, J. T. Evans 671,373 

Railway trains, apparatus for automatically 

stopping, J. Roebruck 670,970 

(Continued on page US) 




ELGIN WATCH 



because of its accuracy, durability and perfection. Over eight million El£in 
watches have been made in the |iast third of a century — a greater number than 
any other factory lias put out in the same period of time. Made in all sizes 
and cased to suit. Sold by Jewelers Everywhere. 



An K I ie in W ii tcli always lias Hie won! "Klirln" 
engraved on the works fully guaranteed, 

ELCIN NATIONAL WATCH CO., 



Send for free booklet— 
'"Ihe Ways of a Watch." 



ELCIN, ILL. 



STEAM SHOVELS 




Both BOOM and CRANE types. 

Also Elevator Backet Dredges. 

The Vulcan Iron Works Co. Ts 00 * °- 



TOOLS 

FOR MECHANICS. 

^j&yjf Send for Free Catalogue No. 16 B. ra&V 

The L. S. Starrett Co., Athol, Mass., U. S. A. 



Braddock Hydraulic and Steam Packing Co. 

n BRADDOCK PA., U.S.A. 

JOHN C. F. JONES. Proprietor. Manufacturer of 

Hydraulic and Steam Packing, 
Best In Existence. 
Including The -'James" Hy- 
draulic and Steam Hammer 
Packing (has more life and less 
friction than any otber), and 
John C. P. Jones' Patent 
"Unique'* Packiog. Universally 
used by tbe most prominent 
Steel Plants in the U.S, 




Unique Packing, 

J. C. F. Jonei' Patent. 



Sample for Export furnished on application. 




GAS ENGINE 
IGNITERS 

for Marine, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars- 
The Carl sle & Finch Co., 

233 E. Clifton Ave., Cincinnati, O. 



GAS and GASOLINE 
ENGINES. 

Using Natural Gas, 
t'oal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
1 to 40 H P., actual. 
The Springfield 

Gas Engine Co. 
21 W. Washington St. 
Springfield, O. 




ARMATURE WINDING, RIGHT AND 

Left Handed.— An important paper for all amateurs. 17 
illustrations. Scientific American Supplement, 
No. 1 139. price 10 cents. For Bale by Munn & Co. and 
all newsdealers. Send for catalogue. 

"WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 

Wolverine'' is the only reversible 
Marin eGas Engine on themarket. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mfd. by 

WOLVERINE MOTOR WORKS, 

12 Huron Street, 

Grand Rapids, Mich. 





WALRATH 



GAS & GASOLINE 

EmSTG-IlNnElS 

From 4 to 200 H. P. Made in one, two, three and four cylinder type. The 
gas engine that holds a volt meter as close aB an automaticsteam engine. 
Adapted to all power purposes, stationary or portable, and especially 
well qualified for electric liphting Guaranteed to produce a first-class 
commercial light without the aid of countershafts or massive fly-wheels. 
Neat in design, simple in construction, economical in operation, self- 
lubricating, all parts interchangeable and accessible. Send for catalog ,l S. 

Marinette Iron Works Mfg. Co., Marinette, Wis., U. S. A. 

G. F. Wheeler, General Sales Agent, Chicago office, 301 Fisher B'ld'g. ' 



Vanduzen Steam Jet Pumps 

Especially serviceable for Brickyards, 
Quarries, Coffer Dams, Mines, 
Tube Wells, Paper Mills, Brewer- 
Tanneries, i&c. Will elevate 
muddy and sandy water without 
injury to pump. Simple, port- 
able, durable. Ten sizes. 
Write for catalog 100. 




THE E. W. VANDUZEN CO., - 



CINCINNATI, 0. 



Experimental Investigation of Technical Problems. 
Research Work for Manufacturers. Improvement and 
Invention of Processes and Products. Utilization of 

Wastes and Unapplied Substances. Reduction of Man- 
ufacturing Costs. Testing. Perfecting. Introducing 
and Disposing of Processes and Products. 

PETER T. AUSTEN, 62 Beaver Street, New York. 



If You Want the Best Lathe and Drill 




CHUCKS 



BUt 

WESTCGTT'S 
Strongest 
Grip, Great- 
est Capacity 
and Ihtrabil- 

ity. Cheap and Accurate. 

Westcott Chuck Co. 




Oneida, N, 



IT. S. 



Ask for catalogue in English, French, Spa/wish or German, 
First Prize at Columbian Exposition, 1893. 



4* CMEA^ POWEl^t 

is obtained from a Witte 
Gasoline Engine. It is 
economical, durable, is 
sold rigfat and guaran- 
teed for 5 years. Write 
for catalogue C. 
WITTE IRON WORKS CO. 
619 West 5tb Street, 
Kansas City, Mo. 




12=inch Pipe cut off and 
Threaded with ease by one 
man and a 

FORBES 

r PATENT DIE STOCK 

Smaller sizes proportionately 
easv. Smd fur Cataloquc. 
30 THE CURTIS &CURTISC0.. 

t L. 6 Garden St.,, Bridgeport, Conn. 



"OLDS" 



GASOLINE 

ENGINES 




ARE REMARKABLE FOR 

SIMPLICITY 

AND 

ECONOMY 

Write for Prices, 
OLDS MOTOR WORKS, 13 2 8 Jeff. Ave., Detroit, Mich. 

Economical^ Gas Engine Igniters 

Of every description for 
Stationary* Marine or 
Automobile Engines, 
Dynamos, Magnetos, 
Starters, Coils and 
Plugs for either touch 
or jump spark. 
Dayton Electrical Mfg. Co., 80 St. Clair St., Dayton, 0. 




ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments p erf oi med with it. A most valuable series 
of articles, giving in complete form tbe particulars of 
this subject. Details of furnaces for making th** carbide, 

§ as generators, gasometers, burners, etc. Contained in 
cientific American Supplement, Nos. OftS. 
1004, 10417, 1012, 1014, 1015, 1016, 1034* 
14i:t5, 1038, 1057. 14164* 1071, 1074, 108*, 
10S3* 14184. 108ft* 1086* 1 104, 1144, 113'.*, 
1 1 49 and 1 1 50. Price 10 cents each, by mail, from 
this office, and all newsdealers. 
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3ERF0 RATED METAL 


Wmm 


• OFEVERY DESCRIPTION 1 
1 , AND FOR ALL USES. 1 

1 ™JIMMm*mtaimmrSG m*mm st. CH[CAG0.Ill.u.sj1 
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cominissioN 

NEW EAST RIVER BRIDGE, 
CITY OF HEW YORK. 

NOTICE TO CONTRACTORS. 

April 4, 1901. 

Proposals will be received by the Commis- 
sioners of the New East River Bridge, at their 
office, at No. 258 Hroadway, in the Borough 
of Manhattan, in the City of New York, at two 
o'clock in the afternoon of the 25TH DAY OF 
APRIL, 1901, endorsed "PROPOSAL FOR 
CONSTRUCTION OF THE STEEL SUS- 
PENDED STRUCTURE OF THE NEW EAST 
RIVER BRIDGE." for furnishing the materials 
for and constructing the steel suspended struc- 
ture of the New Fast River Bridge, in accord- 
ance with the proposed form of contract and 
the drawings and specifications therefor. All 
bids shall be enclosed in sealed envelopes, ad- 
dressed to Lewis Nixon, President of the Board 
of Commissioners of the New East River 
Bridge, and presented to him on that day and 
at that hour at said office, and such bids will 
be opened in public meeting by the said Com- 
missioners on that day at two o'clock in the 
afternoon. 

Copies of the specifications and the general 
drawings for the work, with the proposed forms 
for the bid, bond and contract, -may be ob- 
tained, and further information will be given 
at the office of the Chief Engineer, No. 84 
Broadway, Borough of Brooklyn, City of New 
York, qu and after the 8th day of Aprii. 1901. 

The Commissioners require that all bidders 
shall carefully examine the specifications, 
drawings and proposed form of contract, in or- 
der that no question as to their meaning may 
arise hereafter. It must be distinctly under- 
stood that no changes in the quality of the 
materials or of the workmanship will be al- 
lowed, and that the specifications will be ad- 
hered to strictly. 

The contract is to be completely performed 
within eight months atter the receipt by the 
Contractor from the Engineer of written notice 
to begin the erection of the suspended struc- 
ture. 

Bids will be made upon a form provided 
therefor, and only those bids will be considered 
which are complete, in proper form, comply 
with the requirements herein stated, and are 
offered by parties of known reputation, experi- 
ence and responsibility. 

Fach bidder will be required to deposit, with 
his proposal, in the office of the Commissioners, 
a certified check for $10,000, payable to the 
order of Julian I>. Fairchild, as Treasurer of 
the New East River Bridge Commissioners, 
as security for the execution by him of the 
contract and the giving of the required bond, 
if his bid is accepted, within two weeks after 
notice of the acceptance of his bid. 

Bidders are required to state in their esti- 
mates, under oath, that such estimate is made 
without any connection with any other person 
making a bid or estimate for the same purpose, 
and that it is in all respects fair, and without 
collusion or fraud, and also, that no member 
of ihe Municipal Assembly, Head of a De- 
partment, School Commissioner. Chief of a 
Bureau, Deputy thereof or Clerk therein, or 
other public officer, is directly or indirectly 
interested therein, or in the supplies or work 
to which it relates, or in any portion of the 
profits thereof, as principal, surety or other- 
wise. The estimate must be verified by the 
oath, in writing, of the party making such esti- 
mate, that the several matters therein stated 
are in all respects true. 

The Contractor will be required to give a 
bond in the sum of $300,000, in the form an- 
nexed to the proposed form of contract, with 
an approved surety company doing business in 
the City of New York, conditioned for the 
prompt and faithful performance of the con- 
tract and its covenants and the work there- 
under. 

As by far the greater part of this work 
can be executed only by bridge establishments 
of the first class, bids will be received only 
from such parties as have the requisite plant 
and facilities. The bidders must be, in the 
opinion of the Commissioners, fully qualified 
both by experience and in appliances to exe- 
cute work of this character and importance 
according to the highest standard of bridge 
work at the present time. 

The Commissioners reserve the right to re- 
ject any and all of . the proposals offered, 
and to accept any bid offered. 

LEWIS NIXON, 

President. 

JAMES D. BELL, 

Secretary. 



\XT A NTED- — STRUCTURAL STEELWORK 
Draftsmen. An examination of applicants will be 
held at the Navy Yard, Washington. D. C., April 18, 1901, 
for two structural st Q el-work draftsmen at $&M per 
diem. Bureau of Yards and Docks, Navy Department. 
The examination will be open to all comers who can 
give evidence of experience in the kind of work for 
which they seek employment, and who are citizens of 
the United States. Applications will be addressed to 
the Commandant, Navy Yard, Washington, D. C, and 
must, be delivered to him on or before Wednesday, April 
17. No application received after that date will be con- 
sidered. Each applicant will state in his application his 
name, age, residence, citizenship, present occupation, 
and previous employment or wora done. The applica- 
tions will be accompanied by evidence of citizenship, 
and by certificates, preferably from previous employers, 
as to character, habits of industry and sobriety, and 
skill and experience in work of the kind required. 

JOHN n. LONG, Secretary of the Navy. 



\\7ANTED -DRAFTSMAN-IN-CHARGE. AN EX- 
v * amination of applicants will be held at the Navy 
Yard, League Island, Pa., April 16, 1901, for draftsman- 
in-charge at 16.00 per diem. The examination will be 
open to all comers who can give evidence of expprience 
in the kind of work for which they seek employment, 
and who are citizens of the United States. Applications 
will be addressed to the ''oramaqdant, Navy Yard, 
League Island, Pa., and must be delivered to him on or 
before Monday, April 15. No application received alter 
that date will be considered. Each applicant will state 
in bis application bis name, age, residence, citizenshin, 
present occupation or work done. The applications will 
be accompanied by evidence of citizenship, and by 
certificates, preferably from previous employers as to 
character, habits of industry and sobiiety, and skill and 
experience in work of the kind required. 

JOHN D. LONG, Secretary of the Navy. 



SENSITIVE LABOR A.TOSY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur stilled in the use of tools, and it will 
work as well as a $135 balance. The- article is accom- 
panied by detailed working drawings showing various 
stages of the work. Thisarticleis contained in Scien- 
tific American Supplement, No. 1JS4. Price 10 
cents. For sale by Munn & Co.. 361 Broadway, New 
York City, or any bookseller or newsdealer. 



THE OBER LATHES 

For Turning Axe, Adze, Pick 
Sledge, Hatchet, Hammer, Au- 
ger, Kile, Knife and Chisel Han- 
dles, Wli iffletrees, Vokes, Spokee, 
Porch Spindles, Stair Balusters, 
, Table and Chair Legs and other 
' Irregular work. 
; Patented. tW Send for Circular A, 

The Qber Mfg. Co.,1 Bell St.. Chagrin Falls. 0., U.S.A. 




Railways, controlling apparatus for signal 
operating systems for, B. C. Rowell.... 

Rake teeth, securing means for spring, J. 
Macphail 

Recording instrument, electric, F. P. Cox.. 

Rectifier, E. Thomson 

Reel. See Wire reel. 

Refrigeration, J. Miskolczy 

Refrigerator car ice tank, J. B. Watson.... 

Register. See Sheet register. 

Rendering apparatus, ft. A. Hogel 

Rice, liquid preparation from, M. Shiino... 

Road cleaning machine, II. J. Ranger 

Ruling instrument, G. A. Kay 

Safe, P. Nicolle 

Safe deposit lock, F*. Soley 

Safes against burglars, device for protect- 
ing, A. P. Prichard 

Sand blast apparatus, niixer for, A. ti. War- 
ren B71 ,:)o:j, 

Sash lifter, P. P. Houghton 

Sash operating mechanism, E. FVder ...... . 

Sawmill carriage set work mechanism, J. C. 
Melby 

Screening or rescrcening line materials, T. 
A. Edison 

Screening or rescreening line materials, ap- 
paratus for, T. A. Edison 

Screw driver, etc., G. E. Wood 

Scutching machine, S Stanbridge 

Sealing nr locking bottles, device for, P. D. 
Laible 

Separator. See Wheat separator. 

Sewage, treating, R. H. Reeves 

Sewing buttons to fabrics, machine for, J. 
T. Hogan 

Shade for sliding doors, window, E. I. Pyle. 

Shade roller, Whitmore & Billstine... 

Shaft carrier stop plate, M. D. Osgood 

Shafts, means for equalizing the speed of, 
W. L. R. Emmet 

Sheet metal bending machine, G. & c. De- 
lachartre 

Sheet register, C. G. Harris 

Shoe, child's, H. E. Taylor 

Shoe, swimming, S. A. Hessler 

Sifter, E. P. Swanton 

Signaling apparatus, electric, McClure & 
Healy 

Skirt supporter, J. A. Savage 

Smoothing iron, J. M. Cosier 

Snatch block, A. B. Tarbox 

Soap cutter and spreader, W. W. Williams, 
et al 

Soda water dispensing fountain, C. H. Clark 

Sound transmitting device, W. B. Outten... 

Spectacle attachment, W. C. Jones 

Spectacles, electrotherapeutic, A. I'\ Hum- 
phrey 

Speed regulator, J. B. Powell 

Spinning and doubling niachine, J. II. Bek . . 

Spoon, medicine, A. E. Super 

Spring. See Bed spring. 

Sprinkler, A. McTernen 

Sprinkler valve, M. G. Bunnell 

Stacker, bay, W. Jackson 

Stamp, hand, C. J. Nesbltt 

Stamp, time, G. E. King 

Steam engine, W. N. Walker 

Steam generator, sectional, W. D. Hoxle 
( reissue ) : 

Stereotype plate holder, F. Wesel 

Stocking supporter, duplex, I. B. Kleinert.. 

Stoker, mechanical, W. H. Smyth 

Stopper. See Bottle stopper. 

Store service apparatus, G. Staib 

Street sweeper, J. Jene 

Street sweeping machine, A. Cameron 

Stroke regulator, R. H. Yale 

Stubble burning machine, E. Canniff 

Superheater, G. Durr 

Surgical instrument, A. Heiss 

Swing, J. E. Fry 

Switch and outlet box, M. Robinson 

Talking machine, coin operated, C. T. Brad- 
shaw 

Tank. See Cold storage tank. 

Tap and bushing, barrel, A. Kummero 

Telegraph, H. Shoemaker 

Telegraph recorder, G. L. Foote 

Telegraph system, wireless, H. Shoemaker.. 

Telegraphic instrument. A. S. Bissell 

Telegraphic instruments, construction of 
Morse's registering, E. Ducretet 

Telegraphy, D. Murray 

Telegraphy, wireless, H. Shoemaker. 671, 406, 

Telephone call box, W. Decker 

Thermal motor, A. S. Cardella 

Thermostat, Garrett & Blake 

Thread cutter, M. A. Nichols 

Threshing machine, F. C. Sneden 

Threshing machine cylinder attachment, J. 
Rinck 

Ticket, railway or other like, L. F. Huntley. 

Tie. See Package tie. 

Time recorder, W. L. Bundy 671,125 to 

Time recorder, workman's, W. L. Bundy, 

671,128, 

Tire, pneumatic, A. H. Beck 

Tire repair tool, elastic, C. E. Strouse.... 

Tire, vehicle, A. T. Collier 

Tire, vehicle cushion, G. Millen 

Tire, vehicle wheel, J. W. D. Carslaw 

Tires to wheels, means for fastening re- 
silient, W. H. Tuttle 

Toothpick machine attachment, C. F. Scam- 
ma n 

Tote box, W. G. Avery 

Trace fastener., Nichols & Burnett 

Tricycle, rocking horse, R. Piper 

Trolley, H. S. Goughnour 

Trousers stay, E. W. Hanauer 

Truck, J. J. Moule 

Tube expander, M. S. Dickert 

Tunnels, means for ventilating, Churchill 
& Wentworth 

Twine holder, H. M. Crippen 

Type easting apparatus, rotary, F. Wicks. . 

Type writer ribbon mechanism, J. S. Foley.. 

Type writing machine, B. Greve 

Type writing machine, H. S. Dukes 

Type writing machine, Briggs & Shepard, 

671,261, 

Type writing machine, L. P. Diss 

Type writing machine ribbon movement, 
H. S. Dukes 

Underskirt. E. E. Elliott 

Underwaist and corset cover, combined, C. 
Duf our 

Unloading apparatus, C. P. Martin 

Valve, J. Z. Murphv 

Valve, S. Haigh 

Valve, W. J. McCausland 

Valve, balanced, L. Schutte 

Valve gear, C. A. Comstock 

Vehicle, F. H. Cotes 

Vehicle brake. A. G. Carlson 

Vehicle brakes, locking and releasing means 

for, Corson & Sehwimbersky 

Vehicle explosive motor, J. Pender 

Vehicle, self propelled, M. M. Smith 

Velocipede frame, E. G. Latta 

Vending apparatus, prepayment, F. E. Mor- 
gan 

Wagon, T. V. Edwards 

Wagon, C. A. Babb 

Wagon and asphaltic mixture heater, com- 
bined fire, R. Hooke 

Wagon 'box sh ield , W. G . Honk 

Wagon, dumping, E. Muller 

Wagon dumping hox, W. J. Black 

Washing machine, J. E. Kellogg 

Washing machine, gearing, M. Thomson . . . . 
W.atcbcase centers, die for, W. Mushet.... 

Water closet valve, A. G. Alexander 

Water tube boiler, J. E. Thornycroft. 

670,975. 

Weather strip, N. N. Hazelton 

Welding apparatus, electric, Kleinschmidt & 

Phelps .' 

Welt laying machine, M. H. rayons 

Wheat separator, G. E. McVey 

Wheel. See Fifth wheel. 

Wheels, detachable tread shoe for traction, 

Wind ' motor, W. Smyth !!!.!!!!!.!!!..!!!! 
Wire reel and carrier, barb, C. J. Thomann, 

et al 

Wire reeling machine, W. Powers 

Wire stretcher, A. Davison 

Wrench, G. A. Musselman 



671,28:i 
671,265 
671,249 

671,399 
670,977 

671,380 
671,095 
670,908 
671,281 
671,424 
671,326 

671,388 

671,410 
670,956 
670,929 



671,316 
671 .o;» 
671,355 

671,080 

671,353 

671,050 
671,414 
671,200 
671,226 

671,270 

671,312 
671,377 
671,358 
671,378 
671,390 

671 ,349 
671,401 
671,105 
670,974 

671,363 
671,307 
671,144 
671,051 

671,420 
671,324 
671,10! 
671,247 

671,423 
671 ,045 
671,022 
671 ,351 
671,342 
671,250 

11,901 
671 ,327 
671,192 
671,073 

671,301 
671,280 
670,926 
671,007 
671,010 
671,108 
671,067 
671,277 
671,093 

670,925 

671,284 
671, 405 
671,046 
671,403 
670,980 

671,334 
670,964 
671,407 
671,311 
671,181 
670,931 
671,224 
671,118 

671,325 
671,020 

671,127 

671,129 
671,365 
671,357 
671,332 
671,141 
671,103 

671,121 

670.971 
671,155 
671,292 
671,029 
671,080 
671,191 
671,222 
671,416 

671,264 
671,413 
671,362 
670,987 
671,082 
671,186 

671,262 
671,267 

671,162 
671,132 

671,269 
671,025 
671,142 
671,190 
671,194 
671,149 
671,183 
671.306 
670,948 

670.9S3 
670,966 
670,972 
671,053 

671,167 
671,187 
671 ,364 

671,340 
670,990 
671,290 
671,102 
671,382 
671 ,391 
670,936 
671,123 

670,976 
671,339 

671,081 
671 ,397 
671,223 



670,924 
671 ,354 

671 ,248 
670.967 
670,028 
671,143 




WILL SHIP C.O.D. FOR $25.00 

WITH PRIVILEGE OF EXAMINATION. 

FREIGHT PREPAID TO YOUR STATION. 
"THE WILLARD STEEL RANGE" 

Has 6 8-in. lids, oven 17x21x12, 15-gallon reservoir and wtirming closet, lined 
throughout with asbestos, burns wood or coal. This special inducement is 
offered for a limited time only. Mentlun this paper. 

WM. G. WILLARD, Manufacturer, 619 and 621 N. 4th St., St. Louis, Mo. 



HOLD THE WIRE 

and take any number of kinks out of it, cut it in any re- 
quired lengths— long or short, straightening it perfectly 
by using the 
LONG-CUT AUTOMATIC 
WIRE-STRAIGHTENING 
AND CUTTING MACHINE. 
Straightens and cuts from 
the coil at the rate of 120 
feet per minute. 

F. B. SHUSTER CO., 

Formerly John Adt & Sons, 

New Haven, Conn., U.S.A. 

Established 1S68. Incorporated 1898. 




FOR FINE WORK 

No machine on the market can equal 
our No. 00 Hand bench Milling 
Machine with two speed counter. 

I Spindles and bearings of hardened 
and ground tool steel. Arranged to 

* take same size chucks and other 
attachments as flt mouth of bench 
lathe spindle. Traverse movement 
of table 7 inches. Fuller descrip- 
tion in free illustrated booklet. 

Pratt & n biioey Company, Hartford, Conn. 
ioii-138 Liberty Street, New York, 
GRAND PRIX, PARIS, 1900. 





Letters copied while Writing. 

No press; no water; no brush) no 
work. A ny ink j any pen ; any paper. 

Our Pen-Carbon never smuts; ourchphulds 
paper firm. Write with no extra pressure, 
and our Pen-Carbon lietter Book pro- 
duces a perfect copy. For letters, bills, etc. 
Can be used anywhere. If your stationer 
does not keep it, write for free specimen of 
work. Address Department 1. 

PEN-CARBON MANIFOLD CO., 
145-7-9 Centre Street, New York. 




Worlds Standard 



■Catalogue of latest Models for a stamp,] 
I SOUTH se WESSON, 1 

|I4Stochbridge St., Springfield, Maaa. ] 



THE ELECTRIC HEATER.— A VALU- 

able paper, with working drawings of various forms of 
the electrical beaters, including electric soldering iron, 
electric pad for the sick, etc. 6 illustrations. Scien- 
tific America?: Supplemknt 1112. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 



A GERM-PROOF FILTER 

Most fatal diseases come from drinking 
impure water. Protect yourself and 
family by using "THE MONARCH" 
an absolutely reliable filter which quick- 
ly purifies water. Needs no plumbing to 
fix. Can be attached to any plain or 
threaded faucet. Simplest in co- struc- 
tlon. Easiest to clean. Price $5.00 
Express prepaid. When ordering state 
whether for plain or threaded faucet. 
Descriptive catalogue on application. 
Hygeia Filter Co.. 54 First St.. Detroit, Mich 





IMPERIAL FILTER 

STYIiE, DOMESTIC. 

One good feature 1b its filtering Bur- 
faces, 90 square inches. Another good 
feature is its design and workmanship, 
backed by ten years of "know bow." 
LuBt, but not least, 1b its retail price 
from which we quote liberal discounts 
to live agents. Write for catalogue. 

IMPERIAL FILTER CO., 
1221 Washington Ave., St. Louis, Mo. 




ALUMINUM GAS TIPS 



SOMETHING 

mil elfin 

They flt any burner and produce 50 per cent, more light than any other gas tips. They last forever 

and do not rust or corrode. Sample outfit for agents including tipB and burneTs only 25 cents. 

Agents Bend for novelty catalogue. 

GAS TIP & SELF LIGHTER CO., 298 BROADWAY, NEW YORK CITY. 



ELECTRIC FOUNTAIN 



DARLINGTON 
ELECTRIC FOUNTAIN & SUPPLYCO.. 
.'120 REAL ESTATETRUST BL0G.. . 
PHILADELPHIA, PA. 



A ROOF THAT IS WEATHERPROOF. 

Strong, cheap, and eminently satisfactory in every 

respect can only be formed by 

Warren's Natural Asphalt Stone Surface Ready Roofing, 
made by an entirely new 
process. Comes in rolls 
containing 108 square feet. 
Has a 2-inch plain edge on 
one side, allowing a per- 
fect joint to be made wnen 
applying. Particulars 
from 

Warren Chemical & Mfg. Co., 86 Fulton St., New York. 




WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
on wheelB or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



State 
size and amount of 

WROUGHT 

PIPE 



k wanted and we will quote prices. It costs you J 
^nothing and may save you much. We ship_^ 
stock quoted promptly and therefore 
k make prices only on eiact specifi- 
cations. AERMOTOtt CO., 
Chicago Height*, III. 



BICYCLE TIRE REPAIRING. — THE 

Mending of Single Tube Tires. -A practical article illus- 
trating the method of inserting patches and plugs with 
pliers and plugjrers, together with rubber band plupcrng 
and the use of puncture bands. 9 illustrations. Con- 
tained in Supplement 1 1 o*2. Price 10 cents. For 
sale bv Munn & Co. and all newsdealers. 



KROMSXOP 

Color Photography 

Nature's ReHex! *' It seems almost a miracU ! " 
*To the already long list of marvelous devices which 



will come into common every-riay use must be added 
this last and most pleasing gift of science." 
Kromskop's Kroniograms and Kromskop's 



Cameras, now ready. J3T" Send stamp for booklet. 

IVES KROMSKOP COMPANY, Incorporated, 

1324 Chestnut Street, Philadelphia. 



MATCH FACTORY.— DESCRIPTION 

of an English factory. Scientific American Sup- 
plement 1113. Price 10 cents. For sale by Munn & 
Co. and all newsdealers. 



BETTER THAN WOOD. 




Costs lesa; looks better; lasts longer. 
HARTMAN STEEL HOO LAWN FENCE 

will neither rot nor born. __ 

BABTMAN MF«. O0„ Box «». EUwood City. Pa. 
wr Boom »9. 809 Broadway, N«w York City. 



$200 to $500 



AGENTS 

MAKE FROM 

a month handling the COMING LIGHT. 
Brighter than electricity, cheaper than 
kerosene. Thousands of testimonials from 
people using them over a year. Latest im 
provements. Endorsed by Ins Co.'s. Larg- 
est factory in U.S. 41 styles. Lowest prices.' 
Re^il $4 up. Sample lamp half price. We 
want one agent, merchant or individual, in 
every town. Illustrated <atalogue free 

STANDARD GAS LAMP CO Q , 
118-120 Michigan Street, Chicago. 




AN ACETYLENE 
LAMP FOR 



25 



CENTS 



GIVES A 16 CANDLE LIGHT. 

This Lamp and supplies wi 11 be forwarded 
for 25 cents. This is the lowest price Acety- 
lene Lamp in the world. 

GOOD LIVE AGENTS WANTED. 

The lamps sell like hot cakes. Everybody 
wants one. Address immediately 
HOGAN & WALKER, 335 Broadway, NewYork. 




(Continued on page 230) 



What Do You Want To Buy ? 

We can tell you where to bay anything you 'want. 

Write us for the addresses of manufacturers in ANY line of business. 

Novelties, Special Took, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

MUNN & CO., Publishers of the SCIENTIFIC AMERICAN. 361 BROADWAY, NEW YORK. 



) 1901 SCIENTIFIC AMERICAN, INC. 



April 13, 1901. 



Sftitutiiit j|mmatt 



239 



I Or MACHINES, Corliss Engines, Brewers' 

II P and Bottlers* Machinery. THE V1LTER 
I Wis MFG. CO., 899 Clinton Street, Milwaukee, Wis. 



Expert Model Making. Established 1867. Wm.Traut- 
man, Proprietor Chicago Model Works, Chicago, 111. 179 
E. Madison St. Write for catalogue of Model Supplies. 



_ m t ' w y m m ■ • "* »"»■•■■ ■ mm 

TYPE WHEtLB. MODEL* fc. EXPERIMENTAL WORK. SMALL. fHKH I ffiftT 
NOMC lTIEB fc ETC. WW7BH WHWmiBM 100 HAMAU IT NT. 



FAR ftAI F "Valuable patent (recent) bottle stop- 



of patentee's _=, -..- .. 

photograph. Address _G. _ J, 



per for beer, etc. Only sold on account 

Those meaning business may have 

" " BT ' "" 



„ ...jsrapb. Aoflress w. j. BTJCHIjER, 2411 
North 7th Street, Philadelphia, Pa. 



D'AMOUR & LITTLEDALE MACHINE CO 

I.JO WORTH ST.. NEW YORK. 



PATTERN AND MODEL MAKERS. 



Experimental & Model Work 

dr. & advice free. Win. (jardam & Son.4Ml Rose St.,N. Y. 



NOVELTIES ft PATENTED ARTICLES 

Manufactured bv Contract. Punching Dies, Special Ma- 
chinery. E. Konlgslow & Bro.. 181 Seneca St.,Cleveland,0. 



LIGHT MANUFACTURING ^iCf/.TJ^? 1 ., w £rJv 
■ -sriieTMm, stamps, - PUNCHES* DIES 

. IUTOMOBILESand PARTS for same. 

SPECIAL MACHINERY. iNQUiRies solicited 

Otto Koni&slow-45michi'- j an c ,t cuve.land.o 



Fine Experimental and Model Work 

EDWARD HLEINSCHMIDT. 122 Fulton St., New York. 
I make a Specialty of Developing Electrical Inventions. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St.. New York. 



MfintlC * EXPERIMENTAL WORK. 
ITIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 



VOLNEY W. MASON & CO., 

Friction Pul leys, Clutches & Elevators 

PROVIDENCE. R. I. 



^Magical Apparatus. 



' Grand End of Century Catalogue, juBt out, 
over 7uu engravings, 26c. Parlor Tricks Catalogue, free. 
MART1NKA & CO. Mfrs., 493 Sixth Ave., New York. 



CUTTING DIES dL^X, 

For Leather, Paper, Cloth & Rubber 

Manufactured by 
JOSEPH E. KNOX & CO., LYNN, MASS. 

Ask for Catalogue. A. 



i, L .HOLDEN 
it juuihBrqaoSI Philadelphia Pa. 

RkealTd ice machines 



ANY BICYCI/F. RIDER may and ALL RE- 
FAIRER* do need our 1901 A. & J. Hanser. 

If you have a used-up hunger to replace ; If you nave 
frames with odd-sized brackets: If you want a higher 
gear; Write us and find out all about the A. & J- Han- 

fer. We send the complete set all ready togointo your 
rame. No bother brazing or re-enameling. We can fit 

any frame. THE AVEI 

30 W. Washington St 



THE AVERY & JENNESS CO., 
Chicago, 111, 



The only WATER MOTOR, which can 
be adjusted and tilted In any direction 
while running. Price with pulley, 7-ioch 
Motor, SI 5, with Kan, SI 8. Price ith 
pulley, 9-inch Motor S35, (20 per cent, 
discount for caab.t A. ROSENBERG 
CO., Baltimore, Md., I!. S. A. 




REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turbine for boats. Illustrations 
showing details. Contained In Scientific American 
Supplement. No, 1158* Price 10 cents, by mail, from 
this office, and from ail newsdealers. 



PS* KAISER MOUSTACHE 

£3 IVVUaS'™ TRAINER. 



<l 



NewRapid Seller. No competition. 

Agents, 95 a DAV. Samples 50 cents. 

Buhner Mfg. Co., 42 State St., Chicago, 111. 



$ 



ASK F«R and INSIST on netting the quick open 

and quick sbut 20th CENTURY UMBRELLA. 

-It will save your gloves, fingers and temper. 

!, " ,C '" , " r " b "" ,E '" Tbjs^ A . H . BAMBERGER, 

does 381 Broadway, 

tne ., Ynrb 

Pat. Jan. 9, 19U0. trick ™ " ' UrR " 



H00-H00 
Babbitt Metal 

Is the very beat for high speed journals and heavy bear- 
ings. Made only by 

MORE-JONES BRAS8 ft METAL CO., 

ST. LOUIS, MO. 



Wrench, T. A. Hobbs 

Wringer. See Mop wringer. 



071,419 



DESIGNS. 

Axle bearing back, car, W. It. Clark, et al. 34,326 
Axle frame, motor vehicle, W. J. & G. 

Lane 34,327 

Badge, C. G. Braxmar .14,305 

Badge, O. Millard .!4,300 

Badge or similar article, C. V. Buscb 34,304 

Bottle, J. 1'arnan 34,316 

Bottle, A. Heunlsch 34,317 

Bottle, W. L. Juhring 34,318 

Car seat panel, P. M. Kllng 34,325 

Cheese, N. Simon 34,319 

Cigar and cigarette supporter, II. Sommer- 

feld 34,330 

Clamp element, Mosher & Streeter 34,321 

Fabric, I. E. Palmer 34,332 

Fasteners, buttons, etc., cap for separable, 

G. E. Adams 34,309 

Game board, A. J. Beistel 34,329 

Hammock, I. E. Palmer 34,333 

Hammock sling, I.. W. Moore 34,307 

Handle for shovels, forks, or similar Imple- 
ments, J. D. Williams 34,323 

Hat pin ornaments, spring support for, A. 

A. McRae 34,310 

Knife handle, R. J. McKaln 34,315 

Medicinal tablet, Ewell & Everett 34,312 

Mustache guard, H. J. Mlor 34,311 

Necktie fastener, O. Kraus 34,308 

Padlock case and hasp, A. A. Page ,'14,320 

Printing film, B. Day 114,331 

Pulley block, E. G. Kelley 34,324 

Spoon, medicine, M. C. Day 34,314 

Surgical snares, finger slide and wire-holder 

for, R. P. McCully 34,313 

Tool member, combination, L. P. & J. 

Talbot 34,322 

Toy car blank, H. T. Kingsbury 34,328 



TRADE MARKS 




Hawkins' "Aids" to Engineer's 
Examinations, with questions 
and answers. !%xl%, leather, gilt 
edges, gold titles. Contains all 
information needed to obtain an 
engineer's license. $2. postpaid. 
THEO. ALDEL & CO., 63 Fifth 
Ave., cor. 13th St., New York. 



ROTARY PUMPS AND ENGINES. 

Their Origin and Development.— An Important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
Sumps and engines. 38 illustrations. Contained in 
upplements 1 i ;if*, 1 1 1 0, 1111- Price 10 cents 
each. For sale by , unn & Co. and s'i newsdealers. 




SALESMEN and 

AGENTS WANTED 

BIG WACES-Our Fwnoui 
Puritan Water Still* a won- 
derful invention — not a filter. 
21,000 already told. Demand 
enormous. Everybody bays. 
OVer the kitchen stove It fur- 
nishes plenty of distilled, aer- 
ated drinking water, pore, de- 
licious and safe. Only method. 
Distilled Water cores Dyspep- 
sia, Stomach, Bowel, Kidney, 
Bladder and Heart Troubles ; 
iprevents fevers and sickness. 
Write for Booklet. New 
Plan, Terms, e^e. FREE 
Harrison BHft%. Co-» 
Harrison Bid*, T- — M . O. 



Antiseptic and cosmetic preparations, Far- 
benfabriken of Ellwrfeld Company. . . . 

Antiseptic, germicide, and detergent solu- 
tions, W. S. (Jee 

Automobiles and mechanism therefor, U. S. 
Long Distance Automobile Company.... 

Beer, F. W. Cook Brewing Company 

Boots and shoes, H. W. Crooker 

Boots, shoes, and slippers, Blum Shoe Com- 
pany 

Boots, shoes, socks, robes, blankets, and 
clothing, certain named, Mlshawaka 
Woolen Manufacturing Company 

Butter, Elgin Butter Company 

Cigar box opening devices, Takrays Cigar 
Box Opener Company 

Clocks, T. H. Casey 

Cloth, Perry, Mueller & Company 

Cocoa and chocolate, Walter M. Lowney 
Company 

Confection, F. H. Roberts 

Cordage, rope, and twine, Edwin H. Fitler 
Company 

Cotton and woolen goods and mixtures of 
same, J. Schloss 

Electrical apparatus, certain named. Elec- 
tric Storage Battery Company 

Flour, wheat, J. B. Baugbman 

Flour, wheat, R. Tellez & Company . .36,169, 

Flour, wheat, L. M. Paschall 36,171, 

Food, breakfast, Washburn Crosby Company 

Food for stock, Dalrymple & Mayer 

Foods, beverage. Scientific Food Company of 
America 

Fruits, dried or evaporated, J. S. Twombly. 

Hams, bacon, and lard, C. G. Kriel 

Hams, bacon, sausage, lard, and mince- 
meat, George & Company 

Hoof dressing, liquid, W. F. Young 

Incandescent lighting, mantle for, C. K. 
Harding 

Knives, forks, and spoons, W. G. Rogers.. 

leather, imitation, L. C. Chase & Company. 

Lumtrpr manufactures, certain named. Cy- 
press Lumber Company 

Medicine for certain named diseases, R. 
Hoffmann 

Ointment, Nelson, Baker & Company 

Powder, face, G. Gromer 

Remedy for diseases of throat and lungs. 
Schieff elin & Company 

Rubber bands, elastic, Goodyear Tire & Rub- 
ber Company 

Shoe and leather dressings, Raven Gloss 
Manufacturing Company 

Soap, laundry, A. Conkllng 

Stove polish, H. Relsinger 

Suspenders, Morris Brothers 

Syrup, Griggs, Cooper Company 

Watch mainsprings, H . Zlmmern & Com- 
pany 

Wines, P. Roger & Company 



36,178 

36,179 

36,187 
36,157 
36,152 



36,151 
36,163 

36,184 
36,146 
36,149 

36,161 

36,162 



36,150 

36,186 

36,168 
36,170 
36,172 
36,167 
36,173 

36,160 
36,166 
36,165 

36,164 
36,180 



36,185 
36,147 
36,154 

36,188 



36,182 
36,183 
36,177 

36,181 

36,155 

36,17G 
36,174 
36,175 
36,148 
36,159 

36,145 
36,158 



LABELS. 

'Alexander the Great," for cigarettes, 

Knubel Tobacco Company 8,263 

'Berwick," for rye whisky, J. Fltzmorrls.. . 8,275 

•Best Bower," for cigars, American Litho- 
graphic Company 8,260 

'Clear-ettos," for a coffee settling prepara- 
tion, Beatty Manufacturing Company.. 8,271 

'Cook's Goldblume," for bottled beer, F. 

W. Cook Brewing Company 8,273 

'Cook's Pilsener," for bottled beer, F. W. 

Cook Brewing Company 8,272 

'Cook's Tonicum," for bottled beer, F. W. 

Cook Brewing Company 8,274 

'Cooper's Refined Georgia Cane Syrup," for 

syrup, C. W. Cooper Company 8,276 

'Dun's Dandruff Stop," for a dandruff prep- 
aration, E. M. & M. Kennedy, Jr 8,256 

"El Royalo," for cigars, American Litho- 
graphic Company 8,261 , 8,262 

'Health Olives," for olives, M. Wolff & 

Sons 8,280 

"Holland," for oleomargarin, Illinois But- 

terlne Company 8,277 

"Kil-Kolic," for a medicine, A. Meyers.... 8,258 

'King of Carnival," for coffee, J. B. Brown 

& Company 8,270 

"Lafayette Capsules," for a medicine, R. H. 

Luthin 8,259 

"Lowney's Breakfast Cocoa," for cocoa, 

Walter M. Lowney Company 8,265 

"Lowney's Cocoa Extract," for cocoa, Wal- 
ter M. Lowney Company 8,264 

' 'Lowney ' s Hot Chocolate Powder, ' * for 
chocolate' powder, Walter M. Lowney 
Company 8,266 

"Lowney's Medallion Chocolate," for choco- 
late, Walter M. Lowney Company 8,267 

"Lowney's Premium Bitter Chocolate," for 

chocolate, Walter M. Lowney Company. 8,269 

"Lowney's Tld-Bit Chocolate," for choco- 
late, Walter M. Lowney Company 8,268 

"Malta-Vita," for a cereal food. Battle 

Creek Pure Food Company 8,279 

"Shortrldge's Royal Prussian Bluing," for 

bluing, E. C. Gatlln Company 8,281 

"The Common Sense Catarrh Cure," for a 

medicine, B. E. Carlock 8,257 

"Toasted Butter Crackers," for crackers, 

Cartwrfght-Borden Company 8,278 

"White's Snecific," for a toilet preparation, 

J. B. Sand 8,255 



FSTERBROOKS 



r_STEEL PENS 



Works, Camden, N. J. 



The reputation of half a century 
is behind these pens. 
THE ESTERBROOK STEEL PEN CO. 26 John St. f New York. 



*\\\\Wt 150 Varieties. For Sale by all Stationers. 



IF YOU SHOOT A RIFLE 

Pistol or Shotgiin, you'll make a Bull's 
Eye by sending three 2c. stamps for 
the Ideal Hand-book "A," 126 pages 
FREE. The lateBt Encyclopedia of 
Arms, Potvdets, Stu)t and Bullets. Men- 
tion Scientific American. Address 
IDEAL MFG. CO., New Haven. Conn., U. S. A. 




BABBITT METALS.— SIX IMPORTANT 

formulas. Scientific American Supplement 1 i'J3. 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent In 
print issued since 186.3, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co., 361 Broadway, New York. 

Canadian patents may now be obtained by the In- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of 
$45 each. If complicated the cost will be a little 
more. For full Instructions address Munn & Co., 
361 Broadway, New York. Other foreign patents 
may also be obtained. 



50 YEARS' 

EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictlv confidential. Handbookon Patents 
sent free, oldest agency for securing patents. 

Putents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN & Co. 36 ' *•»*••>. New York 

Branch Office. 625 F St.. Washington, D. C. 



1 Upright Compound Engine 15"x 28" x 36" In good order. 
Has been thrown out of service by a direct-connected 
generating engine owing to electric transmission. 

OTIS ELEVATOR COMPANY, 

Yonkers, N. Y. 



FACTORY 
FOR SALE! 

Large fully equipped factory with a capacity for 500 
hands, suitable for the manufacture of Automobiles, 
Electric work, etc. This plant is in first-class condition 
and could be operated at once. Can be purchased at a 
bargain and on libera) terms. 
Address S, B. PAGE, MIDDL.ETOWN, CONN. 



NOTICE ! 



RECEIVER'S SALE! 



Notice is hereby given that on April 16th, 1901, at No. 
47 White Street, in Danbury, Connecticut, there will be 
offered for sale all the property of the firm of Richards. 
Lenox & Murphy, consistingof Merchandise, Tools and 
American and Foreign patents for an effervescent beer 
cooler or return beer system. The sale will begin at 2.30 
o'clock in the afternoon of said day and continue as long 
as necessary. REUBEN B. PEARCE, Receiver. 



THE PRINCIPAL CHARACTERISTICS 

of the Nickel Plate Road which make it the popular line 
for the traveling public are competent train service, 
fine roadbed and courteous employes. The Nickel Plate 
Road it* the Short Line between Buffalo and Chicago. 
The Great Pan- American Exposition this summer will 
present unusual attractions. The Nickel Plate Road 
will be In position to accommodate this travel with 
safety, speed and comfort. Write, wire, 'phone- or call 
on F. J. Moore, General Agent, 291 Main St., Buff aio.N. Y. 




10 DAYS FREE TRIAL. 



jhlp our wheels anywhere on approval without a cent 

rfopO*/ra n d allow 10 days free trial. Don't pay if it don't suit you. 
You take absolutely no Flak in ordering from us. 



BCST MAKES 
GUARANTEED 



1901 MODELS *I0SI8 
1099 & 1900 Models S.*7f 12 



500 



All brand New Machines guaranteed during year, with best standard 
equipment ; Mesinger and Hunt Hygienic saddles, Banner pedals, 
Record "A" or Morgan ik Wright tires, adjustable and reversible 
handle bars ; everything first-class. Let us ship you one on approval. 
SECOND-HAND WHEELS taken in trade by <£*> &A 
our Chicago retail stores, standard makes, ***JJ ^JJ 
many good as new, to close out ™ tO " 

Mil AT nHV' a wheel until you have written forourPAC- 
tlU I Dili TORY PRICES and FREE TRIAL OFFfiR. 
Catalogue* with large photographic engraving* of our 
Bicycles and full detailed specifications mont free to any address. 
Our offer to mhlp on approval without a cent deposit, and allow 
ton day* FREE trial are made to everyone, and are an absolute 
guarantee of our good faith and the quality of our wheels. 

noil M iBsTsf* lTsf^sf ¥T distributing catalogues 
kmMittW #■ £»#t# ¥ WaWEmML and taking orders for 

us m your town. You can make $10 to SBO a mmakas our agent, besides getting 

your own wheel free. Writ* ta u* today* 

MEAD CYCLE CO.,uepartment62M,ChlCagO. 





?8u 



USE GRINDSTONES P 

If so we can suppiy you. All sizes 
mounted and iiiiiiinmiifri. always 
kept In stock. Rememoer, we make a 
specialtyof selecting stones for all spe- 
cs al purposes. tW Ask for cataloauf 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland, 0. 




10 Per Cent. To 50 Per Cent. SAVED 

on all makes of 

CAMERAS 

Headquarters for Buying, Selling 
and Exchanging Cameras 

or Lenses. 
PHOTOGRAPHIC SUPPLIES 
of every description. 
The bargains we offer will surprise you. Write for our 

08-page lllus. catalogue and bargain list- mailed free. 
Dept.2, N.Y. Camera Exchange. II4 Fulton St., New York 

HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur's Use.— The utilization of HO volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article Is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be nnde by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement, No. 1 183. Price 10 cents. 
For sale by Munn & Co., Sfil Broadway. New York City, 
or by any bookseller or newsdealer 



FOURTH EDITION. 

Cbe Chemical Analysis of Iron 

By ANDREW ALEXANDER BLAIR 

flit elementary text-Book of Coal mining SM , 

By ROBERT PEEL, Alining Engineer, 



ILLUSTRATED. 8V0. 
HALF LEATHER. $4.00, NET. 



SMALL 
2M0. 



CLOTH, $1.00, NET, 



THIRD REVISED AND ENLARGED EDITION. 



Rand-Book of Industrial Organic Chemistry 



LARGE 
8V0. 

CLOTH, $6.00. NET. 

Adapted for the use of Manufacturers, Chemists, and all interested in Utilization of Organic 
Materials in the Industrial Arts. 



By SAMUEL P. SADTLER, Ph.D. 



Road making and maintenance 



LARGE 8V0. CLOTH. 
ILLUSTRATED. $6.00, NET. 



By THOMAS AITKEN. 



A Practical Treatise for Engineers, Surveyors, and others. With an Historical Sketch of 
Ancient and Modern Practice. With numerous plates, diagrams, and illustrations. 

For Sale at all Bookstores, or sent, postpaid* by 

J. B. LIPPINCOTT COMPANY, Publishers. Philadelphia. 
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All Points of 
Excellence 

are combined In 
the design and 
construction of the 

WINTON 
MOTOR 
CARRIAGE 

Brain labor Is used 

Id building tbem. 

„„,„_ •. „„„ They are hand 

PRICE $1,500. Bome.durable.aim- 

ple, easily controlled and speed can be regulated at will. 

Hydro-carbon (gasoline) system. 

THE WINTON MOTOR CARRIAGE CO., 

486 Belden Street, Cleveland, Ohio, U. S. A. 
Eastern DEPOT, 160-152 East 68th Street, New York. 




CHARTER ENGINE 

Any Place 

by Any One 

for Any Purpose 

Fuel— Gasoline, Gas, Distillate 

Stationaries. Portables, Engines and 

Pumps, Holsters 

Of" State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148. STERLING. ILL. 




THE 

Racycle Crank 
Hanger 

places the strain between the 
bearings, making it run 27 

?er cent, easier than a bicycle, 
ts magazine self -oiling bear- 
ings run a year without at- 
tention. 

Our ha ndsome catalog free. 

A SPECIAL PRICE if you 

represent us in your town. 

MIAMI CYCLE & MFC. CO. 
niddletown, O. 

F. M. Joraa, Sacramento, Cal., Pacific Coast Agt."* 
Nelson S. Davis, Providence, R. L, 
Nev, England Agent. 



PATEE MOTOR 
CYCLES, $200. 




Pioneer Builders in 
America of a success- 
ful Motor Cycle. Only 
machine in the world 
that Is fully guaranteed. 
Money back if you want 
It. Don't waste your money 
on a machine that tbe maker 
dare not guarantee. 

Write for Dealers Prices. 

PATEE BICYCLE CO., 

Indianapolis. Ind., U. S. A. 



A TABLE OF 




2\ thoroughly complete and up to date, 
containing; tbe name of every tool for 
almost every purpose in every trade 
or profession is 

Montgomery & Co.'s 
Tool Catalogue. 

Gives pi Ices and discounts. Well 
printed, copiously illustrated, Handy 
pocket size. 25 cents by mall. 

MONTGOMERY & CO., 
105 Fulton St., New York City, 



ACETYLENE 

1>0 YOU KNOW that the most light, least trouble, 
greatest comfort can be secured by using good burners. 
The best burner is D. M. STEWARD'S WONDER. 
Write, inclosing 36 cents, for sample. 
STATE LINE MFG. CO., Chattanooga, Term., U. S. A. 



Carbide Peed 
ACETYLENE 
GENERATORS 

are endorsed by the U. S. 
Government, by the 
State of Pennsylvania, 
and by all other disin- 
terested authorities. 

They embody the 
latest and most approved 
principles of instruc- 
tion, and are guaranteed 
by the largest concern 
engaged in the business 
to be of perfect work- 
manship. 

Made from tbe best 
material by exnert me- 
chanics. 
ECONOMICAL AND SAFE. EASY OF OPERATION. 

J. B. COLT CO., De P t.s. 

21 Barclay Street. New York. 
146 Franklin Street, Boston: 
189 La Salle Street, Chicago. 

421 Chestnut Street, Philadelphia. 





AUTOMOBILES 

In Sixth Year of Service. 




ELECTRIC SURREY. 



FORTY MILES ON ONE CHARGE. 

The Columbia is unequaled In Workmanship, Appearance, Construction and Elegance of Appointments. 
The extraordinary mileage capacity of the Columbia pleasure vehicleB, equipped with new batteries, 
opens a much more extensive Held of service for the perfected electric automobile. Reliable, safe, noise- 
lesB, odorless, and operated by man, woman or child, the Columbia electric vehicle Is the Ideal automobile 
for points of local proximity. We are prepared to furnish estimates for, and erect when desired, Bimple 
and automatic plants for charging electric vehicles. 

Send for .1901 ILLUSTRATED CATALOGUE. 

ELECTRIC VEHICLE CO., HARTFORD, CONN. 



SIMPLICITY, 
RELIABILITY, 
DURABILITY, 

Minimum Attention. 
Gasoline System. 

WRITE 

St. Louis Motor Car- 
riage Co.) Cook <feVaD.de- 
venter A vs., St. Louis, Mo. 




CRUDE ASBESTOS 

AND ASBESTOS FIBRE 

R. H. MARTIN, 

OFFICE, ST.PAUL BUILDING, 

220 B'way, New York. 



MINES and WORKS, 

THETFORD, P. Q 




Asbesto- 

Metallic 

Packings 



SHEETING, GASKETS. TAPE and PISTON PACKINGS. 
Will stand the highest pressure for either steam or 
hydraulic work. £«v~ Write for samples and price list. 

C. W. miNKK MFG. CO., (Est. 1874), 88 Pearl St.. Boston, [J. 8. A. 



Standard Model 

Improved ' steam 
carriage; e x t r a 
large boiler, direct 
light in*, no torch, 
supplemen tary 
steam water pump 
coil water heater 
from exhaust 
steam, non-thrust 
differential. Four 
passenger surrey 
$1,000. Delivery 
wagons $900 our 
specialty. Lately 
exhibited on track at Philadelphia Exhibition. 

THE BOSTON AUTOMOBILE CO. 

Office and Factory, BAR Harbor, Mb. 




HOT BLAST 

WATER JACKET 
FURNACES 

FOR 

COPPER ORES. 

MATTE from SULPHIDES 

AT ONE OPERATION. 
UNION IRON WORKS, 

San Francisco, Ca., U.S.A. 




Send for Catalogues 



FOR MEN 



JAMES MEANS 

(Trad. Hark) 

$222 SHOE 




None f noise onion 
bearing upon the heel the 
Ktlbeiive label of which a 
bo-sunuU it here given. 




Made In two weights indicated by (j) or ® 
stamped upon tbe sole*. Be sure to buy the 
weight best suited to your needs. 



KNOWN AND APPROVED BY THE PUBLIC FOR 23 YEARS. 



Made in a variety of styles and leathers. Sewed. Smooth Innersoles, 



Distributed at wholesale by 

MORSE & ROGERS OF NEW YORK. 




Putting ■ pa toti on a Q and J Tlr* 
la am aimplaaa putting a patch on 
a pratty ffaea. Thay ara tha aafaat, 
fastast, aaslaat and moat durabla 
tire* made. 

G * J TIRE CO. 

Indianapolis Ind, 



Apply 
Patck 

tO 8c 

Tire 





JUL CHBESLYfccb 



SHOE BLACKING.— FORMULAS FOR 

liquid and solid blacking are given in Supplement 
Nos. 13-13 and 1239. Price 10 cents each. For sale 
by Munn <£fc Co. and all newsdealers. 



WATCHES I 



No advertisement can properly portray 
the ftriklnp e fleets produoed in our 
watches. They are illustrated In our 

BLUE BOOK showing Ladies' Watches 
In all metals and exquisite enamels; 
our 

RED BOOK showing Men's and Boys' 
Watches 

with up-to-date attractive designs. 
Either Blue or Red Book sent on application. 

THE NEW ENGLAND WATCH CO., 

37 & 39 Maiden Lane, 149 State Street, 

New York city. Chicago. 

Sprockets Building, San Francisco. 




Money. 



All varieties ax lowest prices. Best Railroad 
Track and Wagon or Stock Scales niadii. 
Also 1000 useful articles, including Sates. 
Sewing Machines, Bicycle?, Tools, etc. Save 
LiBtsFree. Chicago si alb Co.. Chicago. Ill 



OLIVE BICYCLES 

$30.00 to $50.00 

MORE ATTRACTIVE THAN EVER. 

A liberal proposition offered to the trade. 
Write for Art Catalogue. 

THE OLIVE WHEEL CO., Syracuse, N. Y. 



ARE YOU SELLING MACHINERY ? 

Here Is a device which will show by a moving picture your machine In actual operation. 

THE C^ OIYIIYIERCIAL ]V[ UTOSCOPE 

takes the place of expensive demonstrations. Saves hundreds of dollars in the transportation of models and 
samples. Gives wonderful results in demonstrations before a jury patent in litigation. Now in ure by 



Hip wood-Barrett Car and Vehicle Fender Co. 
Krown Hoisting and conveying Machine Co. 
Harrington Rail-Bonding System 

'■ - off 



Chicago Pneumatic Tool Co. 



Cliff-Uuibert Hose-Reel Co. 
American Railway Co. 
The Draper Co.— Northrop Looms 
The American Car Sprinkler Co. 



and many others. 



AMERICAN MUT0SC0PE & BI0GRAPH CO., 841 Broadway. NEW YORK. 



M 






RIDE SO MILES-PEDAL ONLY 35. 



FITS AW CYCLE. | 0,0 00 IN USE 

ADDS PLEASURE AND SAFETY-ALL DEALERS SELL THEM. 

ECLIPSE MANUFACTURING C?, elm.ra**.y.| 



-is 



Ti^/pQIWL 




NEW YORK TRAP-StyleE. $1,600. 

A small dus-a-dos designed for two persons, 
but capable of carrying- four. 

Like all National vehicles it has every 
modern improvement and device known to 
Automobile makers. 



A full description of this and other 
vehicles in the handsomest "Auto 
Book" ever published, sent for ten 
cents in stamps. 



Illustrated pamphlet mailed free to any address 

The National Automobile & Electric Co. 

INDIANAPOLIS, IND. 
1115 EAST 22d STREET. 

"Light of Asia" Lamp 

The Smallest Porta- 
ble Electric Light. 



Unlike all other portable 
lights, the batteries of the 
"Light of Asia" Lamp do 
not deteriorate unless used 
For a good light for short 
Intervals, this lamp is unex- 
celled. The "Light of Asia" 
Lamp is made with a view to 
beauty, and is mounted in an 
aluminum shell covered with tine 
leather. Weight, 5% oz. % In. di- 
ameter. 8 Inches long. 

Every One Guaranteed- 

ELECTRIC CONTRACT CO., 

61 ELM STREET, NEW YORK. 



*2.50 





WYCKOFF, SEAMANS & BENEDICT, 
327 Broadway, New York. 



Thousands of People 

won't wear wool and cannot 
wear wool next to the skin be- 
cause it irritates them. Their 
number is legion who would not 
wear wool if they knew what 
harm wool is doing them. 

Dr. Deimel's Linen-Mesh Un- 
derwear has become famous the 
world over for its healthfu'lness. 
and comfort in all sorts of 
weather, and all sea 
sons of the year. 

All genuine ■ Dr. 
Deimel, Under-gar- 
meats bear this 
Trade-mark. If you 
cannot obtain them, 
write to us. 

Booklet and samples 
of the cloth free. 

The Deimel Linen-Mesn System Co. 

491 Broadway, New York. 

San rancisco, Cal., in Montgomery St, 
Washington, 728 Fifteenth St., N. W. 
Montreal, Can., 2202 fit. Catherine St, 
I.ONDON, B. C, 10-12 Bread St. 




Mtf.ldfcMialall 



FOR TOOLS, SAWS ETC. 

JE5S0P A SONS LS 91 JOHN ST. NEW YORK 
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